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Poget’s 1-Pound PC: 
The Smallest DOS -4 
Computer Yet 
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We want you to 
always view our monitors 
in a certain way. 
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@ File Edit Formula Format Data Options Macro Window Help | 


Oa: ee 
Future Fortune Company Consolidated Balance Sheet 


Assets 1988 1987 1986 | 


Current Assets $132,546 $104,668 $91,787 $6 
Accounts Receivable = a 


Inventories = nim =| 1 | 


Other File Edit Draw Yiew Change Arrange Line 


Total Current Assets |] pattern Text 
Other Assets 
PA Sales Volume to Trend 


RSE 


1986 7988 


Liabilities and Stock 
Current Liability 

Accounts Payable 
Customer Deposits /O 
Royaltes and Co - — 
Accrued Compensag 
Notes Payable 
Income Taxes Pava 











More good news: Hundreds of great Windows applications are available right now, as you read. 
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Old sayings may cost . 
Future Fortune =, 2: 
Ithasbeen roughly 6 years 
since FFC last created new for~ 

_ Sunes. But in light of the new: 


et 





*Aswe exit the 1980's, people 
no longer beli¢ve in the same. 
"old lines, it’s time to change”. , 








An entire environment that let 
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b Cookie Standards, roiling in the dough 





“The last, and the mast lawicate, 
step by Poort Farune Cookie mk- 
fog fa when our trade dimple be 
placed on the cookie, Ax the arrows 
ielmecee anor Indicate, Itis importante pell down 
placement bs allio — om both aides of the cookie as the 
Hows the consumest> dimple ts pushed in from the 
besttom, 


tunes for the month uf August 


Ind a rohable au pair 
important call on your car phone. 
hurpery lifts spirits as well as wrinkles 

will never return from maternity leave 

‘sit is a thing of the past. Invest in @ car soon 
rest in veal estate will only load to frustration. 
wosper as will your accountant. 

nisbes second nobody remembers. 
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pu do amazing things—like this—simply. 
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FormBase 





Wed like 


everyone who's 


Indows 
lications on 


a A reiime basis 


please stop. 


The trouble with using Windows™ applications 
every once in awhile, is that youre only amazingly pro- 
ductive every once in a while. 

This has got to stop. Which is why 
theres the Microsoft® Windows envi- 
ronment—the first and only graphical 
environment to let you work with 
multiple Windows or DOS applica- 
tions without ever closing a single 
file, or quitting a single program. = 

You may never see your 
C prompt again. Just give Microsoft Windows a 40-hour 
work week and you'll be pointing, clicking, cutting, 
pasting and flying through your work with the greatest 
of ease. Cut from a spreadsheet and paste onto a word 
processing document—without scissors and a copy 
machine. Exchange information, link files and programs, 
then watch your data get updated automatically, or if 
you prefer, at your command. 

Call us at (800) 541-1261, Dept. J88 for more facts 
about how Windows can open up doors, and for our free 
Windows Shopping Catalog. 

And see how the only way to get the most out of 
your Windows, is to look into ours. 






Customers inside the 50 United States, call (800) 541-1261, Dept. J88. In Canada, call (416) 673-9812 Outside the 
US. and Canada, call (206) 882°6661 © 1989 Mi Alt reserved. Microsoft and the Microsoft 


y UT ts 
Jogo are registered trademarks and Makengef all make sense and Windows are trademarks of Microsoft Corporation. 


See Us At Comdex! Booth B1347 


FREE 
FONTS* 


WITH PURCHASE OF 





PostScript Language > 
Interpreter for the IBM PC 


PostScript 


On ANY Printer 


for only a | @) 5 


Gain access to your 
word processor's 
PostScript features: 
Font Scaling, Rotation, 
Kerning, Graphics, etc, 

GoScript - $195 - With 13 Fonts! 


GoScript Plus - $395 - With 35 Fonts! 


Goth include our High Quality, Scalable Outline Fonts 


























Includes Drivers for: NEC Pinwriter; 
HP LaserJet IV/IID/+, DeskJet/+, PaintJet; 
Canon LBP-8Ili/tl, BubbleJet BJ130; 
Epson LQ and FX; Toshiba 24-Pin, 
Fujitsu OL 24-Pin; Panasonic KX- 1124: 
IBM ProPrinter, Quickwnter, Quietwnter Ill; 
Intel Visual Edge System; Siemens PT-90 


*Send a copy of your retail sales 
receipt with your GoScript 
registration card, and receive 


16 ADDITIONAL FONTS | | 
FREE 


Call for Details. Limit 1 per retall customer. 
Offer good through December 31, 1989. 


ORDER TODAY! 
Contact Your Local Dealer 
Or call the LaserGo Order Line 
800) 451-0088 


in . Contact munications 
Toronto, ON, TEL: (416) 323-9666 FAX. (416) 323-3878 





TEL: (619) 450-4600 
FAX: (619) 450-9334 
9968-A Carroll Park Drive, San Diego, CA 92121 


Cae Inc 
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Inside 


The annual PC Magazine printer 
roundup is our biggest issue of the 
year. With reviews of 109 printers, 
this sixth annual printer blockbuster is 
the largest in five years. 

What does it take to make this project 
fly? Teamwork, and lots of it. For six 
months, more than 50 people worked 
together like a well-oiled machine. 

Grounded in the traditions of past 
issues, this year’s team used the text 
speed testinuse since 1984. Therefore, 
you can compare 
the results forthe 
nearly 600 print- 
ers we've re- 
viewed over the 
last six years. The 
Index, put to- 
gether by edito- 
rial —_ assistant 
Wendy Murch 
and editorial sec- 
retary Jean Ri- 
solo, lists prices 
and text speed 
results for the 312 
printers that are 
still available, 

PC Labs proj- 
ect leader Bill 
O’Brien—with help from contributing 
editor Alfred Poor—added new graph- 
ics and color output tests. There are new 
product categories, like color page print- 
ers, portable printers, and color dot matrix 
printers. 

To find all these printers, editorial 
assistant Ann Sherman plowed through 
mounds of material gathered by re- 
searcher Tom Giebel, then contacted 
the 46 vendors that sell this year’s crop. 

In May, truckloads of printers ar- 
rived at our door. Soon inventory con- 
trol coordinators Peter Bastide and Eric 
Thomas had their hands—and their PC 
Labs inventory room—filled with print- 


Ann Sharman. 





Printer project behind-the-scenes staff: Eric Tho- 
mas, Wendy Murch, Peter Bastide, Lisa Barr, and 


ers. They tracked the printers in our 

database, measured the machines, 

and set them up for testing. 

In June, PC Labs was busting out all 
over with 24 reviewers; PC Labs man- 
ager Bruce Freeman and inventory 
control manager John R. Delaney made 
the testing run like clockwork. Printer 
project veterans Bruce Brown, Alfred 
Poor, and M. David Stone reviewed the 
bulk of the printers and helped guide a 
slew of newer reviewers. Executive editor 
John Dickinson, 
who directed the 
first PC Maga- 
ect, flew in from 
the West Coast 
to lend his ex- 
pertise. 

As testing 
ended in July 
and August, 
mountains of 
output and test 
results were 
passed along to 
lab assistant Lisa 
Barr, who with 
Ann Sherman 
organized the 
data for both the Guides to Printers and 
the Fonts & Features tables, 

Throughout August, our editorial 
offices overflowed with reviews, which 
staff editor Stephanie K. Losee edited 
through many late nights. As we began 
to wind down in the labs and editorial 
offices, other departments began to gear 
up. Managing editor Diane D’ Angelo 
and assistant editor M. Stephanie Ricks 
ushered the project through the copy 
edit, art, and production departments. 

The result of this massive team effort 
isin your hands. If you're looking fora 
printer, you’ve come tothe right ae 
—Mary Kathleen Flynn 
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ntroducing the world’s 
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fastest PostScript printers 


Faster processing means faster results. 


The new QMS-PS° turbos are the highest- 

performing Adobe® PostScript’ laser 

printers on the market. Propelled by a 

supercharged 20-MHz 68020 processor, 

they give you faster results-in-your-hand 

than the Apple® LaserWriter* II NTX. 
More for less 


These hot new ¢urbo machines have more 
advanced printing features, too. More host 
interfaces, more 
printer emulations, 
more resident type- 


QMS-PS | QMS-PS 
ne | a ee ee tno the 
| Processing speed | 20MHz|20MHz| 16MHz | NTX, you get the 

[Gaphistina | 023 | 028 [054 | QMS-PS 810 furbo 
Text complete with the 
— re hi RS 232, AppleTalk; 


[TistPrie | $5805 | s6008 | 6008 | sanimegeaares: Plus 


-: §Sppm PostScript Laser Printers 







Time to print 
(in minutes) 


39 typefaces. 


This new speed demon’s memory is 
expandable to 8 MB. And its SCSI interface 
supports up to seven hard disks of 
unlimited size. 


Double your output 
For twice the paper handling and twice the 
prints per month, choose the QMS PS-820 
turbo. Based on the durable Canon’ TX 
engine, it has two 200-sheet paper cassettes 
and a workhorse 10,000-page-monthly 
duty cycle. 

If you’ve been waiting for a faster, more 
powerful PostScript laser printer, your wait 
is over. For more information or the 
location of the dealer nearest you, just call 
1-800-523-2696. 


((SLaseR 
CONNECTION 
A QMS* Company 


The following are trademarks or registered trademarks of their respective companies QMS. 
QMS-PS and Laser Connection ef QMS, Inc . Adobe and PostScript of Adobe Systems, Inc Apple 
and LaserWriter of Apple Computer, Inc . Canen af Canon, USA Inc. ©1985 Laser Connection, 
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UP FRONT COVER STORY 





Zl Insipe El PRINTERS 
The 1989 Printer Roundup 
LETTERS John Dickinson! PC Labs tests 109 new printers in our 
largest printer issue in five years. Hewlett-Packard has 
ADVISOR lowered the entry-level speed on lasers and the street 
Lori Grunin/ Blanking your screen; formatting a 720K price to $1 000. Dot matrix printers offer better features, 
floppy disk to hold 1.44MB. including color output and improved paper handling. 
com How We Tested the Printers 
Ee] FinsTLooks Ea The Best Output in the Land 
More than a tiny DOS container, the |-pound Poget PC [tx] How to Read the Printer Guides and Tables 
redefines the meaning of portability. 
With Easel/2, you don’t have to be a Presentation Once you've tom down all of 
Manager programmer to build GUI-based applications. laws in the country and you 
Automatic emulation switching distinguishes the IBM , yourself face to face with the 
Personal Page Printer I. Devil, what will you hide be 
The Toshiba T3200SX fills the gap between the 286- ‘ 
based T3200 and the 386-based T5200. Se ee 
Repetitive printing is made fast and easy with Dan Palatino Bold Underlined 
Brechin ogeianeret: EIE] Laser Printers: A Broader Spectrum 
Alfred Poor! PC Magazine reviews 35 new lasers costing 
EI ae from $1,000 to $20,000 and printing from 4 to 22 pages 
per minute. What’s new? Duplex printing, PostScript 
and LaserJet 1] emulations coupied in the same printer, 
EI pele anda 10-ppm LaserJet II clone from Big Blue. 
us Venditto 


The PC Magazine Printer Guide: Laser Printers 
Paper for Page Printers 

How to Get the Most Out of Your Laser Printer 
Printer Languages: The Next Generation 

Lights! Camera! Print It! Laser Printer Technology 
Explained 

Editor’s Choice 


BILL MACHRONE 
Jargon and PC Magazine. 


JOHN C. DVORAK 
The myth of the replacement 
market. 
inside Track 
Color Page Printers: Affordable at Last 
Gerard Kunkel/ For the first time, PC Labs tests color 
page printers. Get the picture on five machines that 
produce gorgeous four-color output. 
The PC Magazine Printer Guide: Color Page Printers 
Editor’s Choice 


JIM SEYMOUR 
Computer retailing in the 
1990s. 


[Ey WILLIAM F. ZACHMANN 


On habits. 
Monochrome Dot Matrix Printers: Not Dead Yet 
FER STEPHEN MANES Stephanie K. Losee! PC Labs tests 50 new monochrome 
Portrait of the columnist on a machines—from 9-pin narrow-carriage forms printers to 
bad day. 24-pin wide-carmiage speed demons. 
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COVER STORY 


EE) The PC Magazine Printer Guide: Monochrome Dot 
Matrix Printers 
Paper for Dot Matrix Printers 
Dot’s Good Enough for Me! Dot Matrix Technology 
Explained 

HP DeskJet Plus: A Lot like a Laser 

Kya) Editor’s Choice 


ky4} Portable Printers: On-the-Road Output 
Steve Lewiski/ \n another new section, PC Magazine 
reviews four printers—three portable and one 
transportable. 

Kyxy The PC Magazine Printer Guide: Portable Printers 

Kx74 Editor’s Choice 


Color Dot Matrix Printers: The Inexpensive Path to 
Color 
Bruce Brown/ A brand-new PC Labs color output test 
lets you rate 15 color dot matrix printers, most of which 
represent the vendors’ top-of-the-line models. 

The PC Magazine Printer Guide: Color Dot Matrix 
Printers 

Exe Editor’s Choice 


| 383 The PC Magazine Printer Index (1984-1989) 
To compare prices and speed-test results for all available 
printers PC Magazine has reviewed over the past six 
years, tum to this comprehensive index. 


PRODUCTIVITY 


Ed uTiLities 
» ISTCLASS and COURIERS Make Binary MCI 
PC Transfers Easy 
Pete Maclean/ Looking for an altemative to Lotus 
Express for sending .COM, .EXE, spreadsheet, and 
other binary files over MCI Mail? Here’s your answer. 


Editoriai Product index 


EES Direct Marketing 
ed Connection Advertisers’ Product 


Marketplace Index 
Eiki} Reader Service Card Showcase 
Ey Coming Up index to Advertisers 





PRODUCTIVITY 


EGS] ENVIRONMENTS 

ei Understanding and Using Bézier Splines in OS/2 

itt K Graphics 

ies Charles Petzold/ As the need for better text display 
enlarges the role of vector fonts, GPI support for Bézier 
splines becomes increasingly important. 


EE) POWER PROGRAMMING 
Arithmetic Routines for Your Computer Programs, 


Pl; } Part 1 
rb Ray Duncan/ Handling arithmetic operations in 
assembly language requires care and attention to logic. 


EE UsER-TO-USER 

pe Neil J. Rubenking/ A new approach to validating 

pr command-line arguments for batch files; a simple batch 

ified file that will compile programs in any language; 
unloading TSRs in DOS 4.0. 


LANGUAGES 
a Tony Rizzo/ Avoiding the difficulties that redefining 
\" IK Turbo Pascal's enumerated types can cause; a look at the 
FG functions our COURIERS utility provides; a method for 
obtaining an accurate time of day. 


fa TuToR 
Tony Rizzo! How bus speed affects a PC’s performance, 


a bug in the early IBM video BIOS. 


EE) CONNECTIVITY CLINIC 
Frank J. Derfler, Jr./ Speeding installation of ELS 
NetWare; getting MCI Mail service ona network. 


AFTER HOURS 


BH @ Pay your bills on-line with 
CheckFree. 
@ VCR Companion adds sizzle 
to home video. 
@ The Colony: ‘Lost in Space” 
wasn't like this. 


EQ) ABORT, RETRY, FAIL? 
Bill Howard 
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HOW TO CONTACT THE EDITORS. 

Tha editors ol PC Magazine want to hear from you. 
Please send your questions, complaints, complimants, 
and submissions to PC Magazina, One Park Ave., New 
York, NY 10016. Send alectronic mail to MC! Mailbox 
157-9301 (PC Magazine) or PC MegNet (see below). 
PC Magazine's general telephone number is 

(212) 503-5255. The Wast Coast Operations number is 
(415) 378-5500. 


We are uneble to look up stories from past issues, 
recommend products, or diagnose problems with your 
PC by phona. If you bought a product edvertised in 

PC Magazine, are dissatisfied, end can't resolva tha 
problem, writa (do not call) Lauren Schultz, Advertising 
Department, at One Perk Ave. Includa copies of 
correspondence. 


PC Magazine is undar no obligation to review 
unsolicited products. All submissions accepted for 
publication become the property of PC Megazina. 
Productivity user tips end Abort, Retry, Fail? 
submissions will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry, Fail?, if you send artwork for possible 
reproduction, mark the funny part on a photocopy, not 
the onginal. 


PC MAGNET; PC MAGAZINE'S 

ON-LINE SERVICE 

PC Magazine operates PC MegNet, a 24- 

hour-e-day interactiva on-lina service where 

readers can find the utilities published In 
evary iasue, download en index of all product reviewa, 
and share their opinions with tha editors. It operetes et 
300, 1,200, and 2,400 bps. Connect tima is billed via 
credit card at $12.50 en hour. 


To join, set your communications protocol et 7E1 
(7 data bits, even parity, ona stop bit), and set your 
modem et either 300 or 1,200 bits per second. 


There are mora then 500 phone numbers (at least one 
In every area code), but choose one of these for now: 
New York, (212) 422-8820; or San Francisco, (415' 
296-0375. When the modem connects, press Ctrl-C. 
At the USER ID prompt, enter 177000,5000. At the 
PASSWORD prompt, entar PC*MAGNET. At the 
ENTER USER AGREEMENT NUMBER prompt, anter 
21008900. CompuServe members can log on by 
antering GO PCMAGNET at any CompuServa prompt. 
Once you'va joined, you can lind @ local access 
number by entenng GO PHONES from any prompt. 
For mora information, call (212) 503-5108, 


PERMISSIONS, REPRINTS 

Matenal in this publication mey not be reproduced in 
eny form without permission. If you want to quote from 
an article or use PC Magazine's logo in conjunction 
with en Editor's Choice designation, write Jean 
Lamensdort, Licensing Director; for injormation on 
reprints, wnte Jennifer Locke. 


SUBSCRIPTION QUESTIONS 

li you went to subscribe to PC Magazina, if you have a 
question about your subscnoptlon, or if you're moving, 
catl or wnte: PC Magazine, P.O. Box 54093, Boulder, 
CO 80322; (800) 289-0429. A 1-year subscription (22 
issues) costs $44.97. Canada and forelgn: add $31.00 
per year. New subscriptions end eddress chenges take 
6 to 8 weeks to process. For back issues, white Felicia 
Hunter, Back Issues Department, PC Magazina, P.O. 
Box 5999, Cherry Hill, NU 08034. Send $8 per issua 
(check or monay order); $9 outside tha U.S. 


PC MAGAZINE REVIEWS 

Excapt whara noted: At! PC Magazina reviews are of 
currently available products. Comparative reviews are 
arranged alphabeticatly by product nama lor software, 
by compeny name for hardwara. Software is frea from 
copy protection. On benchmark test charts, shortar 
bars indicate fastar products (less tima to complete a 
task). Banchmark and performance 


tests are run on 8-MHz IBM PC ATs. V BPA 


enacrte meant 
Aunt mamenss 


How To Tun A Little Money 
Into A Lot More Computer’. . 
With Austin Computer Systems! 


You don’t have to pay more to get 
built-in Quality, High Performance, 
On-Site Service and Extra Features. 

Just compare. . . At Austin Computer 
Ne Systems you get incredible value 
without paying the price. 


AUSTIN 386/SX INCLUDES: 


Wl FREE GE On-Site Service for 1 Year 
Wi 30 Day Satisfaction Guarantee 

i Intel 80386 SX Processor 

Wi LMB RAM (optional 2, 4, or 8MB) 
WB Choice of Monitor and Hard Drive 

WB IDE or ESDI Controller Card 

WB Shadow RAM (BIOS Caching) 

HB 6-16 Bit Slots and 2-8 Bit Slots 

WB Floppy Drive (3.5” 1.44MB or 5.25” 1.2MB) 
W EMS LIMM 4.0 Support 

Wi Enhanced 101 Keyboard 

WB 2 Serial Ports & 1 Parallel Port 

WB Clock with Battery Backup 

he WB 80387/SX Math Co-Processor Socket 
he) Wi American-Made MotherBoard 


yy rms a4 Werte 


Cait oe “ vee " vn ES AAW WB Users & Technical Reference Manual 
ietetetatets whe Wi Built-in Setup Program 


@ Fully DOS ra 0S/2 Compatible 





Payments starting as low as $60.00 per month * 


Austin 386/SX Price Matrix with 1M0 ot RAM 
Choose Hard Onve Choose Monitor & Video Adapter Card 
40 MB Hi 


VGA Color VGA Color 
Monochrome | (640 x 480) | (800 = 600) 
28 ms 11 $1995 $2495 $2695 
28 ms 1.1 $2295 $2795 $2995 
MB HO (15 ms. ih $2495, $2995 $3195 
0 (18 ms ESD!) $2795 $3295 $3495. 


72 MB Hi 
110 
160 MB 



















tj 





SX SUCCESS! 


AUSTIN 386/SX ik ALJSTIN 


Our newest computer offers the multi-tasking and mem- “amy 
ory management of full blown 386 computers, at prices OG 


comparable to most 286 based systems. 
CALL & ORDER TODAY 


$2495 sees” 800-752-1577 
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THEWINNER IS... 
AUSTIN 286/12.5 


Wi inte! 12.5 Mttz 80286 Processor 
IMB RAM (Optional 2 or 4MB) 

{i Choice of Monitor and Hard Drive 
i 5 16-Bit Expansion Slots (full size) 


HB Floppy Drive (3.5” 1.44MB or 5.25” 1.2MB) 
EMS LIMM 4.0 Support 
Enhanced 101 Keyboard 
IDE Hard Drive Controller Adapter 
2 Serial Ports & 1 Parallel Port 
1 PS/2 Mouse Port 

Clock with Battery Backup 
Mi 80287 Math Co-Processor Socket 
WH American Made MotherBoard 
lB Users & Technical Reference Manual 
Hi Phoenix BIOS 
Built-in Setup Program 
WB Fully DOS & OS/2 Compatible 
fi Slimline chassis also available 


BB 30 Day Satisfaction Guarantee 
Payments starting as low as $54.00 per 


‘Anatio 20612 0 Price Mairiz with 1M8 of RAM 
ee ae 4 cen pert Sard 
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We offer American-Made computers that we 
are proud to build, and that you'll be proud to 
own. All Austin Computers, including the 
motherboards, are made and assembied in the 
USAI 


V{ FULLY LOADED 
COMPLETE SYSTEMS 


Every Austin Computer includes a Monitor, 
Video Adapter, Hard Drive, Floppy Drive, Key- 
board and a full array of 1/0 ports... and 
open expansion slots, 





THE NETWORK 
WORKHORSE... 
AUSTIN 286/16 


The Austin 286/16 is designed as the personal 
professional 


computer with power, The fast 
Processor and new expansion capabilities make 
this system perfect for tough projects at home 
and for the office. 


Wi Harris 16 Miz 80286 Processor 

IMB RAM (Optional 2 or 4MB) 

i Choice of Monitor and Hard Drive 
5 16-Bit Expansion 5lots (Full Size) 
H 16-Bit VGA Display Adapter 

IB Shadow RAM (BIOS Caching) 

ff 8K High Speed Hard Disk Cache 

I Floppy Drive (3.5 1.44MB or 5.25” 1.2MB) 
EMS LIMM 4.0 Suport 

Enhanced 101 K 

IDE Hard Drive Controller Adapter 
2 Serial Ports & 1 Parallel Port 

1 PS/2 Mouse Port 

Clock with Battery Backup 

80287 Math Co-Processor Socket 
American-Made MotherBoard 

Users & Technical Reference Manual 
HB Built-in Setup Program 

BB Fully DOS & 05/2 Compatible 

I Slimline chassis also available 

Wi FREE GE OnSite Service For | Year 
i 30 Day Satisfaction Guarantee 


Payments starting as low as $57.00 per month 


Ee 
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ACTION & 
REACTION... 


AUSTIN 386/20 


The Austin 386/20 will tear through the hard- 
est workdoad in the shortest time! Make it your 
first choice for any graphic intensive programs, 
inchuding desktop publishing and CAD 


Intel 80386 20 MHz Processor 
MB RAM (Optional 2, 4, or 8MB) 
Choice of Monitor and Hard Drive 
64K Static RAM Cache @ 35 Nano’s 
30 MHz Performance Rating (LandMark) 
1-32 Bit, 6-16 Bit, 1-8 Bit 5 5lots 
Tomy Drive (3.5” 1.44MB or 5.25” 1.2MB) 
IDE or ESDI Controller Card 


ttery Backup 


American-Made MotherBoard 
Users & Technical Reference Manual 


i 
f 


FREE GE OnSite Service For | Year 
30 Day Satisfaction Guarantee 


Payments starting as low as $75.00 per 
month * 


Aastie 366720 Cocke Price Matrix with 1M0 of RAM 
Choose Hard Onve 





Choose Monitor & Video Adspti 








We designed our computers fo utilize all the 
latest power features . . . like Memory Caching, 
Shadow RAM, Integrated I/O and Fast Access 
Hard Drives, 16-Bit Video Adapters (the fastest 
available), and 1:1 Hard Drive Controllers (for 
the fastest access possible). So any way you 
configure it. . . Austin Computers can’t be 


passed up. 


Ausbn Computer Systems 1s a registered trademark of Austin Computer Systems All Mther trademarks are regrsteved Wademarks of thew respective compames Prices and specihrahons ate subject ht change without nebce 


You Don't Have To Pay High Prices 
To Get Winning Systems! 





THE ULTIMATE 
AUSTIN 386/33 


BB Intel 33 Mtiz 80386 Processor 

i IMB RAM (Optional 2, 4, 8 or 16MB) 
i Intel 33 MHz 82385 Cache Controller 
55.2 Miz Performance Ra’ 


Siots and 2-8 Bit Slots 
Wl Floppy Drive (3.57 1.44MB or S.2S” 1.2MB) 
B® Enhanced 101 K rd 


es 
d 
i 
g 


7 & Weitek Math Co-Processor Support 
with Battery p 
Unix & OS/2 Compatible 

PREE GE OnSite Service For 1 Year 


ERE ee 
2 
i — a 


Payments starting as low as $129.00 month * 


|___Austia 306/33 Cocha Price Matrix with 1a RAM 


‘Adapter Card 

VGA Color VGA Color 

Monectrome | (640 = 480) | (800 = 600) 
Sweto caret $4295 sa7e5 $4985, 
72 MB HO (26 ms 11 Ses $4995 $5195 
110 MB HD (15 ms $1 $4685 $5295 4s 
160 MB HD (18 ms E: $5005, $5565 $5795 


[FREE CB ON-SITE 
SERVICE INCLUDED 


We give you a World-Class Support Program 
that makes sure all your needs are taken care 
of. Every Austin Computer comes with FREE 
GE OnSite Service for a full year so you don't 
have any repair bills. We send a GE Service 
Engineer to your desk to fix your computer 
quickly and without charge. We even offer 
extended GE On-Site coverage, as an option 
for up to five years. 


[UNBEATABLE 
PRICES 


You want it all. . . Power, Features, Service 
and Warranties, And all for the best price. 
Austin Computer Systems gives you what you 
want! We work smarter to keep our prices 
down by using the latest technology. And 
since new technology costs less ... we pass 
that savings on to you. Extraordinary? Maybe 
to our competition, But it works for you... 
and for us. 


LOW MONTHLY 
PAYMENT PLAN 


We now make owning an Austin Computer 
System easy. With our new Austin Credit Card 
or Business Leasing Plan, you can make low 
monthly payments, starting as low as $51.00 
per month Just call and we'll take your 
application over the phone in minutes. 
Individual accounts can be approved in as little 
as 1 HOURI Business Leases take just 1 day 
for approval. 


{SOLID CUSTOM-BUILT 


Our flexible manufacturing process is set up to 
handle custom configurations. We build your 
system fo your specifications, Leave the hard 
part to us. Then we test, bum-in and send it 
through our Quality Assurance Lab. We build it 
Tight or we don’t send it, 


TOLL-FREE 
TECH HOTLINE 


We include a Toll-Free Hotline Service. So if you 
have any questions or problems, just call us. 
Our Computer Service Specialists are here, 6 
days a week, to help you. 


W/30-DAY MONEY BACK 
GUARANTEE 


Just try us for 30-Days. If you‘re not 
completely satisfled with your system, for any 
reason, we'll refund your hardware price. 


[I EASY WAYS T0 
CET IT NOW 


We take all Major Credit Cards, C.0.D.’s, Qual 
fied P.0.'s, and now, Personal Checks using 
our new TeleCheck Servicel 


Call about our New Monthly Payment Plans. 
SE a) eee ooo 


Call And Order Today! 
1-800-752-1577 


ASTIN 


COMPUTER 
SYSTEMS 

Look for us at @) COMDEN/Fall 89 

Nov. 13-17, Riviera Hotel, Booth R8727. 


Find out about our VAR Program on our 
New VAR Toll-Free Line 1-800-733-4VAR 
Fan Orders (512) 454-1357 © Overseas (512) 458-5106 
Canada 1-800-827-4ACS 
Mon-Fri 8am-7pm @ Sat 1¢am-5pm CST 
10300 Metric Blvd @ Austin, TX 78758 


Austin Computer Systems cannot be held responsible for errors mn typography or photographs “Prices indicated are based en an mikvddual monitdy rewanning cred# account Cal lor compiete detaiis adoud Wnancing and leasing programs 
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Several steps closer than the competition. 





I f you're a support-it-yourselfer who likes to buy computers sight unseen through the 
mail, this ad is not for you. 

If, however, you like your computers to come with comprehensive support from a computer 
professional who's always close by, youre going to love this. - 

Because this ad is about Everex high performance, highly configurable 
IBM* compatible STEP™systems. And, more to the point, it’s about the nation- 
wide network of Authorized Everex Computer Systems Resellers who configure, 
sell, deliver, install, network, support and service them. 

They're thoroughly knowledgeable about our complete line of STEP 286- = ———=Ga. 


















and 386*based systems. They'll help you define your computing needs. And they'll 
work with you to custom configure systems, peripherals and software to match those needs exactly. 
What's more, because our systems are so configurable, you'll never have to buy more computer 
than you really need or can afford. 

Better yet, their interest in you doesn’t end the day they deliver your system. Which 
means they'll always be close by when you need more support or your systems need service. 

For more information about Everex STEP systems and the Authorized Everex Computer 


Systems Reseller closest to you, call 1-800-334-4552. Because when == FVEREX 


it comes to support, the competition doesn't even come close. EVER for EXcatonce 
Everex and STEP are trademarks of Everex Systems, Inc 386 tsa trademark of Insel Corp IBM ts a veputered teademark of IBM. © 1989 Everex Systems, Inc 
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aa 
Get a close 


look at the 
big picture. 


With the 
new HI JetPro" 
printer/plotter. 









Select your drawing. Preview it 

on your monitor. Zoom in on the 
tightest detail. Clip it, scale it, 
mark a “window.” Then press a key 
to get a high-quality hardcopy of 
the segment you want, 

You can do all of this—plus 
high-speed draft and letter-quality 
printing—with one machine: the 
HI JetPro printer/plotter. 


The flexible hardcopy control 
system 

Whether it’s an E-size drawing or 
a scanned data file, HI JetPro delivers 
the flexibility you need and the image 
you want. With HI’s JetPro, you have 
a complete hardcopy control system 
that includes hardware and software 
for high-speed, high-resolution 
printing and plotting—in both vector 
and raster environments. 


Convenient, quiet, and j—— 
precise 

HI JetPro produces 
your images on ordinary 








= 


paper, in sizes up to 16.5 x 23.3 
inches (DIN A2), with the incredibly 
sharp clarity of 360 dpi. And 
because it’s a bubble-jet, it prints 
and plots quickly and quietly. 

Simple to use and easy to maintain, 
the HI JetPro printer/plotter is fully 
backed by Houston Instrument’s 
reputation for price-performance, 
quality, and support. 

To get a closer look, call 
1-800-444-3425 or 512-835-0900. 
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HOUSTON 
INSTRUMENT. 


A DIVISION OF AMETEK 
8500 Cameron Road, Austin, TX 78753 





Houston Instrument and Hi JetPro are 
trademarks of AMETEK, Inc. 





DEEP-SIX THE 286? 

| want to applaud PC Magazine for 
being so straightforward and honest with 
its readers concerning its recommenda- 
tion on 286-based computers. In the re- 
cent feature sizing up the latest crop of 12- 
MHz 286 machines ("286s: No Frills, Few 
Thrilis,” PC Magazine, September 12, 1989), 
the Editor's Choice went to..."A 386SX 
Computer.” 

Many of us are struggling with deci- 
sions as to which PC we wantto purchase, 
both at a personal and a professional 
level. It is refreshing to see that PC Maga- 
zine is not trying to straddle any fences 
with its very clear signal not to buy a 286 
PC without looking both ways. Those of us 
who read PC Magazine saw this coming 
for some time now. However, when you 
need to convince senior management (ei- 
ther the Board of Directors or your wife) 
that you are nottrying to “turn a Chevy into 
a Caddy,” it helps to be able to refer to 
such clear and concise language from a 
respected source. Again, thanks for your 
candor! 

Darrell Dragoo 

Cary, Illinois 


Your 1989 editorial position seems to be 
that 386-processor based PCs are entry- 
level equipment. | agree, but for a reason 
you haven't mentioned: a 386 machine 
running interpretive BASIC will run a be- 
ginner's program just about as fastasitwill 
run a compiled version of that program, 
and will therefore require a whole lot less 
programming experience to produce a useful 
program. 

Although 20-MHz vs. 12-MHz may explain 
some of the difference, it cannot be said 
that a 286 machine will run interpreter 
BASIC as fast as the language really needs 
to run. And that's why a 386 ought to be an 
entry-level computer for any novice who 
wants to try his hand at some program- 
ming or for any employer who is paying for 
a programmer's time. 

George Ross Fisher 

Philadelphia, Pennsylvania 


Letters 








The 286 chip: it's older, it's siower, 
but It’s still got a few fans. 


C'mon guys! If the auto enthusiast maga- 
zines had the same attitude toward new 
technology that you do, there would be 
nothing smaller than V-8s in our cars, 
probably V-12s. Horsepower would be 
around 500 for economy cars. 

Let's face it: the 286, 8086, and even 
the 8088 still have and will continue to 
have a huge share of the truly personal 
computer market. And as those of us with 
one of these PCs at home cannot just 
trade in the old model, we'll hold on to it for 
as long as it does the job or until prices on 
the 386 hot rods show a dramatic drop. 

Just as we enjoy reading road tests of 
Porsches and Lambos, we also enjoy your 
“road tests” of the high-performance PCs. 
However, were Autoweek ever to suggest 
that the industry stop making four-cylinder 
engines because V-8s are faster and more 
powerful, we would surely consider the 
editors insane. 

So keep the high-performance tests 
coming, but have some thoughts for those 
of us who have a Porsche (386) at work, 
and an old Chevy (8086) waiting at home. 

Jack Dorneden 

Kirtland AFB East, New Mexico 


LOW-COST E-MAIL 

lread your review of the commercial 
e-mail services ("E-Mail, the Global 
Handshake,” PC Magazine, August 1989) 
with a combination of interest and amuse- 
ment, particularly regarding the costs of 
such services. 

One potentially important (and inex- 
Pensive) source of e-mail and related serv- 
ices was completely overlooked in your 
article. | refer to public networks such as 
FidoNet, a system available in most urban 
areas and in many smaller towns in the 
hinterlands of the United States (many 


\ nodes also exist in Canada, Europe, Australia, 
* and the Pacific Rim countries). 


Most system operators, or SysOps, will 
work with users to allow them to send and 
receive messages and files between Fido- 
Net nodes at cost-recovery prices. A good 
example of the cost/benefit ratio is this 
letter. If you had a FidoNet node at PC 
Magazine, | could have sent this message 
at about one-half the cost of the stamp on 
the envelope and it would have gotten to 
you overnight instead of 2 to 4 days later. 

Anyone with a PC equipped with FidoNet- 
compatible software is eligible to become 
a"node” in the public network. Most of the 
necessary software is either shareware or 
public domain, and thus either inexpen- 
sive or free. 

Interested parties are encouraged to 
search out a local BBS list and find a 
FidoNet node, or write to the following 
address for further information: 

The International FidoNet Assoc. 

P.O. Box 41143 

St. Louis, MO 63141 


FidoNet currently counts some 5,000 
nodes in its distribution node list. 

Justin Marquez 

Houston, Texas 


MYTH VS. REALITY 

Tony Lime’s letter, headed “Myth vs. 
Law” (Letters, PC Magazine, August 1989), 
chastises William F. Zachmann for alleg- 
edly perpetuating “an ongoing mythin the 
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ZyINDEX 3.0 is the only full 
text retrieval program that: 


© retrieves vital information from 
20 mbytes of files in 5 seconds 


¢ works with 20 popular WP 
programs plus Dow Jones, 
Compuserve, ASCII, Lotus 1-2-3 

© offers major LAN compatibility 

© comes in 3 versions from $95 to 
$695, according to your needs 


More than a lext retrieval program, 
ZyINDEX will actually change the way you 
manage information. For free demo 
diskette, call: 


1-800-544-6339 


ZyLAB’ 


Corporation 
3105-T North Wilke Road 
Arlington Heights, IL 60004 
FAX 312-632-1129 Phone: 312-632-1100 


© 1989, ZyLAB Corp. 
CIRCLE 31¢ ON READER SERVICE CARD 


Letters 


computer Industry; to wit, that computer 
languages are not subject to copyright 
laws.” Unfortunately, the two examples 
that Mr. Lime presents as evidence of this 
claim are themselves "completely untrue.” 

Mr. Lime claims that “PL/1 and Ada are 
two examples of languages explicitly pro- 
tected by copyrights." In fact, neither PL/1 
nor Ada has such protection, and no such 
protection has ever been claimed. Mr. 
Lime appears to be confusing copyright 
protection with trademark protection. He 
also appears confused as to the legal 
differences among a language, the name 
of the language, and a document describ- 
ing the language. 

In the case of PL/1, IBM at one time laid 
claim to the names “PL/1” through “PL/ 
99." IBM also claimed a copyright on every 
PL/1 manual available to the genera! public. 
However, the IBM publications lack any 
claim of trademark or copyright status, 
except for that of the publications them- 
selves. Considering the power that the 
IBM legal staff has over such matters, it is 
inconceivable that these publications could 
have been issued without such notices 
unless the legal staff felt thatno suchclaim 
would stand up in court. 

In the case of Ada, the U.S. Govern- 
ment claims the name as a registered 
trademark and claims a copyright for the 
reference manual. However, as with PL/1, 
no claim has been made for any legal 
protection of the language itself. 

Seymour J. Metz 

Annandale, Virginia 





MORTGAGE PAYMENTS 

FOR YOUR PC 
Kudos to John Dvorak for his August ar- 
ticle on computer recycling (John C. Dvorak, 
PC Magazine, August 1989). Perhaps the 
idea could be taken even one step further. 

Unless an individual has a fair amount 
of disposable cash or wishes to partake of 
the various revolving credit plans avail- 
able, the upgrade process is a pretty expen- 
sive proposition. In some cases, the new 
computer system may cost as much as a 
new car. Therefore, why not treat the pur- 
chase as such? 

Retailers could allow a trade-in of the 
older computer and set up a payment 
plan for x amount of years for the new 
computer. After that time, the computer is 
| yours. The advantage over the revolving 
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credit plan is obvious: you're no longer in 
the position of having to pay for a system 
(assuming the minimum payment each 
month) until your grandchildren are re- 
tired. 

Christopher Bonk 

Raytown, Missouri 


YOU CAN'T TELL 

A BOARD BY ITS CHIP 
We are obliged to comment on Alfred 
Poor's in-depth article on VGA adapters 
(“16-bit VGA Cards Stretch the Standard,” 
PC Magazine, July 1989). Since Tseng 
Labs is a major player in the VGA market 
and a majority of the boards tested use our 


As many of us with 
286, 8086, and 8088 
PCs at home cannot 
just trade in the old 
model, we'll hold on to 
the machine for as 
long as it does the job 
or until prices on the 
386 hot rods show 


a dramatic drop. 





£T3000 series video graphics controller, 
we wish to clarify some possible miscon- 
ceptions brought about by the article. 
The performance and capabilities of 
adapters using Tseng Labs controller chips 
varies from one manufacturer to another. 
The performance of a graphics adapter is 
a result of the VLSI design, the BIOS 
design, and the software driver design. 
Tseng Labs isn’t responsible for the board 
or BIOS designs of individual vendors 
using its components, so varying perform- 
ance levels and capabilities should be 
more accurately attributed to this factor. 
As indicated by the disparity in test 
results exhibited by the Peacock Pius EVGA 
and the Tecmar VGA/AD (both engineered 
around the Tseng Labs graphics control- 
ler), allusion to the performance of our 
controller chip cannot be made fairly, nor 


OUTSTANDING VALUE! 
THOROUGHBRED PERFORMANCE! 





Tri> Star 286 Systems 
Standard Features: 


© 12MHz, 16MHz, or 20MHz 80286 Processor 

© 1MB/2MB RAM Expandable to 4MB on System Board 
© Page Interleaved Memory Architectura 

® Advanced Chips & Technology NEAT Chip Set 

© 984K Shadow RAM Caching for BIOS 

© 1.2MB 5.25” or 1.44MB 3.5" Dick Drive 


1H 
; 
z 


© Fully DOS, Unix, & OS/2 Compatible 


TH-Star 286” 1MB RAM $4 795 


14” VGA Color Monitor 


40MB Hard a 
WStar 266 2MB RAM 

keiieee $9095 
Emenee —goags 
65MB Hard Drive 


Tri>Star 386 Systems 
Standard Features: 


® Intel 20MHz or 25MHz 80386 Processor 

© 1MB RAM Expandable to 8MB on System Board 
© Page Interleaved Memory Architecture 

® Advanced Chips & Technology NEAT Chip Set 

® 384K Shadow RAM Caching for BIOS 

® 1,2MB 5.25-inch Floppy Disk Drive 

® 144M6 35-inch Floppy Disk Drive 

© G5MB-22ms Fast Access Hard Drive rs 
® 4:1 interleave 16-Bit Controller oo 

© Fast 800 KBisec Data Transfer Rate wen’ 
® 92K High Speed Hard Drive Cacha 

® 14” Selko 1430 SVGA/6514A Monitor 

© ATi VGA Wonder Card 16-Bit with 512K 
® Tactile 101 Key Enhenced Keyboard 

© 80267, 80387, & Weitak Co-Processor Support 
© 2 Serial, 1 Parallel, & 1 Geme Port 

© Fully DOS, Unix, & OS/2 Compatible 


Tri-Star 966" 1M RAM 
14" SVGA i024 ree lonitor 
ane 62685 
TW-Star 386" 1MB RAM 

65MB Herd Drive $3095 
4MB RAM Upgrade Only $400 

120MB Herd Drive Upgrade Only $250 
150MB EDS! Hard Drive Upgrade Only $695 


14" SVGA (1024 x 768) Monitor 


Concorde Graphics 
Workstation 
Standard Festures: 


© 16MHz 80286 or 20MHz 80386 Processor 
© 1MEV2MB Expandable to 4MEVEMB on System Board 
® Page Interleaved Memory Architecture 
* Advanced Chips & Technology NEAT Chip Set 
© 384K Shadow RAM Caching for BIOS 
° 1.2MB §.25-Inch Floppy Disk Drive 
© 1,44MB 35-inch Floppy Disk Drive 
© G5MB-22me Fast Access Hard Drive ” 
© 4:1 interleave 1€-Bit Controller eo 
* Fast 800 KB/sec Deta Transter Rate “e8” 
© 82K High Speed Hard Drive Cache 
© 14” Sel 1430 SVGA/ESI4A Montior 


Concorde 266" 2MB 
14" SVGA (1024 x 768) Monitor 
65MB Hard Drive 


Concorde 386” 1MB RAM 
14" SVGA (1024 x 788) Monitor 


$2495 
65MB Hard Drive $2995 
4MB RAM Upgrade Only $400 


104MB IDE Hard Drive Upgrade Onty $195 


Flash Cache 386 
Systems 


Standard Featuree: 


© Intel 20MHz, 25MHz, or 33MHz 80386 Processor 
° 64K Static RAM Cache @ 20 Nano’s 

® Eight Layer a Mada in U.S.A. 

© 1MB of 32-Bit RAM / Up to 8MB on Board 

® Page Interieaved Memory Architecture 

© 1.2MB 5.25-Inch Floppy Disk Drive 

® 1.44MB 35-inch Floppy Disk Orive aalh 
© G5MB-22ms Fast Access Herd Drive 8°" 44 
© 1:1 Interleave 16-Bit Controller gee 
® Fast 800 KB/sec Data Transfer Rate 

® 32K High Speed Hard Drive Cacha 

© 14” Selko 1430 SVGA/0514A Monitor 


Fully DOS, Unix, & OS/2 Compatible 
Flesh Cache 386" 1MB RAM 
Kowlesmume $3305 
Flesh Cache 986 1MB RAM 
Loam S5605 
Flesh Cache 386” 
eociamenm $5305 
120MB Hard Drive Upgrade Onty $250 


150MB ESDI Hard Drive Upgrade Add $695 
S90MB EDS! Hard Drive Upgrade Add $1295 


Complete line of video and hard drive configurations avallable for all systems. 


* Custom Configurations Available 

© 30 Day Money Back Guarantee 

© System Boerd Upgrade Guarentee 
© 15 Month Warranty Parts & Labor 
© Lifetime Toll Free Tech Support 

© Air Express Parts Replecement 

© Prompt 48 Hour Shipping 

® Leasing Available 


Sales 
Mondey — Friday 7:00 A.M. to 7:00 PM (PST} 
Saturdey 10:00 AM to 4:00 PM (PST) 


Technical Support: 1-800-688-TECH 
Tel; 602-345-6151 © Overseas: 602-838-1222 
FAX: 602-345-0110 


We accept Mastercard & Visa (No Surcherge}, AMEX 
{3% surcharge), cashier's check, cash, or money order 
30 Day Money Back Guaraniee does not include shipping 
charges. All prices subject to change without notice 





ORDER NOW TOLL FREE 


1-800-678-2799 
N“ 


TRI>-STAR 
COMPUTERS 


1520 W. Mineral Rd. Tempe, AZ 85283 
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The NeXT™ Computer NeXT has made the ‘To achieve the power While PostScript*has 
System is the first com- power of UNIXusable needed for the 90s, long been the industry 
puter in the world (and by mere mortals. NeXT bypassed tradi- standard for printing, 
so far the only) to use read/ UNIX isthehigh-performance tional workstation architecture © NeXT has made it fast enough 
write/erasable optical storage. operating system used by and went directly to that of to also be used on the display. 
While PCs today are typically workstations to achieve true = a mainframe. This eliminates —_This“unified imaging model” 
equipped with Winchester multitasking and superior net- bottlenecks and attains an ensures that what you see on 
drives that store 20 to 40 MB, — working. Unfortunately, ithas extraordinary level of system sj = 
a single optical disk can store = | always been the “throughput’—the true mea- 
256 MB. Plus, it is removable, antithesis of user- sure of computer performance. 
for portability and added se- friendly, NEXT has Only through the use of VLSI 
— curity. This givenUNIXarevo- (Very Large Scale Integration) Pe ne 
dramatically lutionary new inter- — technologycould this architec- _ the display is precisely what 
new tech- face—one that is ture be reduced you will get on paper. All your 
nology pro- bothvisualandintu- in size so that __, work, in any size type and any 
vides storage itive.Nowcomputer __it could fit degree of rotation or magnifi- 
that is simul- users ofeverylevel inside cation, appears with perfect 
taneously can instantly wield — adesk. 92-dots-perinch clarity on the 
vast, reliable and cost-effective this tremendous top com- % NeXT MegaPixel Display. 
—acombination unmatched by power withnotech- puter. Its And with laser precision at 400 
computers of any size. nical knowledge whatsoever, a mainframe on twochips. dpi onthe NeXT Laser Printer. 





IN THE 90s, 


ET 
ONLY TEN REAL BREAKTE 
HERE ARE SEV 





The NeXT Computer NeXT Mail takes clec- Programmers can These seven breakthroughs 

System is the first tobe tronic communications create software onthe _ will change the way we use 

capable of producing beyond anything youve NeXT Computerupto — computers inthe 90s. Which is 
CD-quality sound. Without re- seen on a personal computer —_tentimes faster than on any why Businessland, the leading 
quiring any additional equip- before. Now you can send and —othercomputer—the resultofa _ supplier of computers to 
ment. This feat is made possi- _ receive multimedia mail-in- __ breakthroughcalledNextStep? _ corporate America, chose the 
ble by a chip that has been cluding text (with varied It gives software developers NeXT Computer System as 
specifically designed for the type fonts, styles and sizes}, the power to create the graph- _ the workstation they will offer. 
task of manipulating sound- —_graphics and voice messages. _ ical user interface portion of Call us at 800-848-NeXT, and 
the Digital Signal Processor And despite its high levcl of their applications (often the we'll send you a 28-page bro- 












(DSP). Because this processor sophistication, NeXT Mailis most time-consuming anddif- —_ chure deseribing the NeXT 
is standard SO intuitive,you may notever _ficult part) Computer. We'll also give you 
in every need to open the manual. without the address of your nearest 
NeXT NeXT Mail is built into the any pro- Businessland Center. There, 
machine, system, along with Ethemet —_ gramming you can experience for your- 
software and TCP/IP so the NeXT at all. self the first seven 
developers : This revo- breakthroughs 

will be able to call upon its pow- | lutionary cnvironment means _ of the 90s. And 

er to enrich programs we use — pServic Send we will sec more programs,and _ get a good idea 


every day. Now computers 
will not just be seen, butheard, 


machine can quickly become 
apart of existing networks, 


better ones, in less time than 
ever possible before. 





where the next 
three will come from. 


LPROBABLY SEE 
ROUGHS IN COMPUTERS. 
EN OF THEM. 








©1989 NeXT. Inc NeXT is a trademark of NeXT, Inc. NextStep 1s a registered trademark of NeXT, Inc. 
PostScnpt 1s a registered trademark of Adobe Systems. Inc. UNIX 1s a registered trademark of AT&T 
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THE BEST JUST 


5) aC) oe MINTS 
BETTER...AND BETTER. 


ANOTHER 


TECHNOLOGICAL (ens 
—— = - oo 
“ y 








— 


BROTHER 1800 AN D 1900 SERIES PRINTERS 


This is the printer series that's so good, it truly can please all models, you'll get the friendliest control panel in the business. 
of the people all of the time. With a 6,000 hour MTBF, you won't break down mid-job, either. 
Choose the 24-pin M-1824L or M-1924L dot matrix printers And Brother's Paper Parking” feature will let you switch from 
and you get a top printing speed of 337 cps, 360 x 360dpi for sheet to form paper and back in mere seconds. 
high resolution graphics, a 24k buffer and If you need even more speed and higher 
64k RAM and emulations that include IBM's resolution, don't miss the Brother HL-8e 
ProPrinter™ X24, Epson’s LQ850 and with its many emulations and 44 internal 
Diablo's 630. fonts or the HL-8PS PostScript *-compati- 
For the budget-minded, see our 9-pin ble laser printer. 
M-1809 and M-1909 printers. They feature Brother...fast, friendly, flexible, affordable 
speeds up to 360 cps, graphicresolution printers for everyone. What could be better? 
of 216 x 240 dp, a 9k buffer and 32k For the name of your nearest dealer, call: 
RAM plus Epson EX and !BM 9-pin print- 1-800-284-2844, Ext. 4616. Brother Inter- 
er emulations. national, Somerset, NJ 08875-6714. 
Whether you choose our 80-column PostScript ts a registered trademark of Adobe Sys- 
1800 models or 136-column 1900 tems, Inc 





We’re at your side. 


BROTHER INDUSTRIES, LTD. Nagoya, Japan 
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Letters 





should it, based on the ultimate implemen- 
tation of individual vendors’ video boards. 
Larry P. Lefkowitz 
Product Support 
Tseng Laboratories 
Newtown, Pennsylvania 


| am confused by your article on VGA 
boards inthe July 1989 issue. In his review 
of the ATI VGA Wonder, Ken Shelby states 
that ATI “produces its own VGA controller 
chip instead of using one from a supplier 
like Paradise or Tseng Labs.” However, in 
the review of the SOTA VGA/16, Mr. Shelby 
States that “like the VGA Wonder, which 
also uses the Tseng Labs controller chip, 
the SOTA card failed the Vertical Blank 
Interrupt and the Pan and Scroll tests...” 

Which statement is correct? 

Spencer J. Brody, 

Laconia, New Hampshire 


; The ATI VGA Wonder adapter, 

as reported in the July 1989 re- 

Mew view, does indeed use a proprie- 

tary chip set and not the Tseng Labs con- 

troller chip. The statementto the contrary, 

in the SOTA VGA/16 review, is incorrect. 
PC Magazine regrets the error. 


DRIVER ED 

Regarding Frank Bican's review of 
the Microvitec 1014/SP Auto-Sync moni- 
tor ("Multiscanning Monitors for VGA and 
Beyond,” PC Magazine, May 16, 1989), | 
would like to point out that you guys (and 
my European friends) drive on the “wrong” 
side of the road, not us Brits. 

The vast majority of the world’s popula- 
tion drives on the natural side of the road— 
the left-hand side. There is a logical expla- 
nation for this: most people are right-handed! 

In days of yore when we all went about 
on foot or horseback, we approached things 
and people from the left, in order to keep 
our right hands free to greet or otherwise 
engage the object of our attention. 

It was an unintentional twist ot tate that 
led to the absurd transposition of right- 
hand-oriented road traversal from the natural 
left-hand mode. Napoleon, when he was 
going about his chores of war, ordered his 
armies to march two-abreast on the ex- 
treme right ot the road, inorder to minimize 
the inconvenience to the local traffic. His 
picking the right-hand side was in fact 
quite arbitrary. But newly conquered na- 


The performance of 

a graphics adapter is a 
result of VSLI, BIOS, 
and software driver 
design. Varying Tseng 


chip performance 


levels can be attributed 
to these factors. 





tions believed that Boney required themto 
traverse their roads right-side-wise, as 
per the victorious French forces. 

It is believed by American and non- 
British Europeans that the British Isles are 
out of step with the majority of the world. 
Not so—the boot is on the other foot. 

| trust that Mr. Bican will now refrain 
from taking cheap and dexterous swipes 
at us Brits. 

Sean O'Connell 

Oxon, England 


CORRECTIONS & AMPLIFICATIONS 


Although the HeadStart Technolo- 
gies HeadStant 11] AT-Compatible 
computer reviewed in "286s: No 
Frills, Few Thrills,” PC Magazine. 
September 12. 1989, had an FCC 

, Class A certification, current ma- 
chines have a Class B rating, making 
them suitable for home use. The 
price of the machines has dropped 
to $2,699 for the basic system and 

| $3,399 with a VGA monitor and card. 
The Tussey Computer Products 
Swan 286/12, reviewed in the same 
story, allows 5 megabytes of mem- 
ory on the motherboard, not |MB as 
reported. 


HOW TO WRITE TO PC MAGAZINE 


| Send letters to PC Magazine, One 
Park Avenue, New York, NY 10016, 
or upload to PC MagNet (see the “By 
Modem” sidebar in the Utilities column 
for access information). All letters 
become the property of PC Magazine 
and are subject to editing. a 
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See Your Data 


MapInfo software can find, display and analyze your data 
geographically. See your prospects. customers, facilities 
—-anything in your database Find addresses by street, 
ZIP code, city. etc. (We can even supply the maps.} 





Any point or region on the map can have a complete 
record of data behind it See your acfua! dBASE data ina 
window to view, edit, and print Draw your own 
boundaries Add titles and legends for high quality 
presentations. 





Pertorm analyses on your data to sum, average, or count 
your database records by location Color sales territones 
by volume of orders. ZIP codes by numbers of leads, 
countries by your demographic data 


From street-level to worldwide, Mapinfo 
can merge your databases with maps. Play 
visual “what If” with your data. See 
patterns, trends, and opportunities you 
never knew existed. If you need to map 
your data, Mapinto can do It tor as little as 
$750. 

MapInfo now includes a map of the world and the US 
with all ZIP code locations Runs on IBM PCs or com- 
patibles with 640K memory, a hard disk drive, and 
Qraphics, and comes network-ready 


MapInfo Corp. 


Changing The Way The World 
Looks At information'™ 


200 Broadway, Troy NY 12180 

To order, call 1-518-274-8673 

or 1-800-FASTMAP Toll free. 

Mapinte 1s a bredemerk of Mapinta Corp @BASE bs a trademark of Aohten-Tots 
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ur Swans 
make waves. 


The Swan line of computers is creating waves of 


excitement among computer users. One reason is 
price. Swan computers are true bargains, offering 


you the most for your investment. But price 
doesn't tell the complete value story. 
Swan computers are solid, reliable performers 
UJ Cl Nn ... assembled by Tussey Computer Products, a 
TECHNOLOGIES | solid, reliable company with a tradition of unsur- 
passed customer satisfaction. 
Swan computers are highly compatible. In fact, all Swan computers 
feature the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 
And the benefits keep coming, wave after wave ... 


30-Day Satisfaction Guarantee 

If you're dissatisfied with any Swan brand name product, you can 
return it within 30 days from the date of shipment and get your money 
back. No questions asked.* 
Toll-free Technical Support 

When you own a Swan, you can call our toll-free number and be in 
touch with our expert technical and service staff. They'll answer your 
questions and help you take fullest advantage of your system's capabilities. 
Full 1-Year Warranty 

Every Swan brand name product is backed by a full 1-year warranty on 
parts and labor. A second year of coverage is available through the Swan 
Extended Warranty (SEW). Ask for details when you order your Swan. 


Fast, Sure Delivery 

You want your Swan up and running and doing its job for you. Fast. 
So any order we receive before 4 p.m. EST is shipped the same day. Even 
orders received after 4 p.m. are shipped within 24-hours.** 

We also insure your order at no cost to you. And we don't charge your 
credit card until your order is actually shipped. 

Convenient On-Site Service 

Swan offers you the valuable option of on-site service from Sorbus®, 

a Bell Atlantic™ Company. When your computer needs serviced, an expe- 
rienced technician will be dispatched to your site quickly, minimizing 
downtime, maximizing convenience and value. 

Swans make waves in business and education. 

Swan offers a full line of services tailored to the needs of educational 
and corporate computer users. Call our Educational & Corporate Sales 
Department toll-free at 1-800-468-9044. Learn how a Swan can be a busi- 
ness animal ... or a teacher's pet. 

Swans make waves in the computer industry. 

With their compatibility, reliability and performance, Swans add up to 
value for their owners. So it's no surprise that Swans are making waves in 
the computer industry. Waves that may make some competitors run for 
safer ground. 


Read what computer journals are saying ... 
" . If you enjoy getting the most performance for your dollar, the Swan... 
is a good alternative” to showy, more expensive brand names. 

— Computer Shopper, April 1989 
“The excellent manual and 30-day money-back guarantee both indicate 
that Tussey Computer Products values customer service." — PC Resource 





Swan 386/ 20D 


“Tussey's Swan 386/20 flies.” 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 


© 80386-20 20/8 MHz Norton SI 22.0 
© MS-DOS", OS/2* & UNIX* Compatible 
© Phoenix BIOS 
© 1MB of 32-Bit RAM Expandable to 16MB 
of 32-Bit RAM 
© Shadow RAM for Video & BIOS 
© Memory Interleave for near 0 Wait State 
© 80287 & 80387 Co-processor Socket 
* 200W Power Supply 
© 5 Device Bays: 3 Exposed, 2 Internal 
© 1.2MB 5.25” or 1.44MB 3.5” Floppy Drive 
© Dual Floppy/Dual H.D. Controller 
w/1:1 Interleave 
* Ports: 2 Serial, 1 Parallel 
e 8 Expansion Slots: 1) 32-bit, 4) 16-bit, 
3) 8-bit 
© Enhanced 101 Key Keyboard 
© Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
Options: 
© 80287 or 80387 Co-processor 
© Upgrades: 2, 4, 8, 10 or 16MB 
© GW BASIC/MS-DOS add $89 


$1899 


Base System with Single Floppy, No Video 


Dave Options | Mono[ | Mie | Ce 
ees _[6299 | seas [2508 [so 
iataecens_[s279 [2705 | sz | ses | 
sci cs [se | seas | 255 [sos | 


Tower Case Option for 386/20 
w/230W power supply add $300 













* Items returned must be as-new, without modification or damage 
All warranty cards, manuals and packaging must be included. 
Retum shipping must be be prepaul and insured, bearing 4 RA 
(Return Authorization) on the shipping label Sorry ... shipping, 
charges and upgrade fees are not refundable 


Custom configured systems may take longer S<PMKI 


PN 


PEP Ptcrrer Fe 


fee RRO 


Swan 386SX 


This system gives you 386 compatibility, 
power and performance ... at a 286 price. 


© 80386SX 16/8 MHz Norton $117.6 
© MS-DOS, OS/2° & UNIX® Compatible 
© Phoenix BIOS 
© 1MB RAM Expands to 8MBon Systemboard 
© Shadow BIOS 
© Memory Interleave for near 0 Wait State 
© 80387SX Co-processor Socket 
© 200W Power Supply 
© 4 Device Bays: 3 Exposed, 1 Internal 
© 1.2MB S.2S” or 1.44MB 3.5” Floppy Drive 
© Dual Floppy/Dual H.D. Controller 
w/1:1 Interleave 
© Ports: 1 Serial, 1 Paraltet 
© 8 Expansion Slots: 6) 16-bit, 2) 8-bit 
© Enhanced 101 Key Keyboard 
© Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
Options: 
© 80387SX Co-processor 
© Upgrades: 1.5, 2, 3, 4,S, 6 or 8MB 
© GW BASIC/MS-DOS add $89 


$1399 


Base System with Single Floppy, No Video 

[206s | ES | 
Include Monitor & Video Adaptes 

| Drive Options | Mono] Nona | Mono | Cola | 

eas Sse 

Ee lee 

EE ofa ioer soo 








w ASEM (15ms) 
wl: Lintericove| © 









Toorder: No: 


on Discover, Visa, MasterCard or AMEX. 
© Your credit card 1s not charged until your order is shipped 


Swan 286/12 


You probably never thought you could 
get into a reliable business system this 
inexpensively. But with the 286/12, you 


can. Now. 


© 80286 12.5/6.25 MHz Norton $112.3 

© MS-DOS® & OS/2® Compatible 

Phoenix BIOS 

© S12K RAM Expands to SMB on Systemboard 
© Shadow BIOS 

© 0 Wait State 

© 80287 Co-Processor Socket 

© 200W Power Supply 

© 5 Device Bays: 3 Exposed, 2 Internal 

© 1.2MB 5.25” or 1.44MB 3.5” Floppy Drive 
© Dual Floppy/Dual H.D. Controller 

© Ports: 1 Serial, 1 Parallel 

© 8 Expansion Slots: 6) 16-bit, 2) 8-bit 

© Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 

© Swan Setup & Utilities Diskette 
Options: 

© 80287 Co-processor 

© Upgrade to 640K, 1, 2,3 or SMB 

© GW BASIC/MS-DOS add $89 


Base System $89 1D No Video 
Drive Options | Mono| Keng" | EGA | VGA | 
cittaene 2 [si9e |stats 
ee srs [sive [se |sz28| 














Swan XT10 


The perfect budget-priced home com- 
puter. A solid, reliable, compatible per- 
former. 


© 10/4.77 MHz 8088-1 

® Phoenix BIOS 

© 640K of RAM 

© 0 Wait State 

© 8087 Co-Processor Socket 

© 1SOW Power Supply 

© 4 Device Bays: 2 Exposed, 2 Internal 
© Single 360K Floppy Drive 

© Ports: 1 Serial, 1 Parallel, 1 Game 
© 8 Expansion Slots 

© Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
Options: 

© 8087 Co-processor 

© 3.S" Floppy Drive 

© GW BASIC/MS-DOS add $89 


Base System $54 a No Video 
Dive Opins [Mono!] CGA [BGA ] VGA 
soy | 99s] 8] 
ooireie | $779] $540] 51170 1678 
[“fisnl Dave |_$979] $1149] $1378] $1476 


° Includes Single 360K Floppy Drive 
* Upgrade from 12° to 14” Flat Screen, add $49 







Order Now Toll-Free 


Shipping: 3% or $5 minimum for UPS Ground. Call for shipping, 
charges on Express Air, APO, FPO, AK, HI and alll foreign orders. 
© If part of your order is backordered, the remainder will be 
shipped UPS Ground. * Allow 2 weeks for personal and company 
checks to clear. ¢ Defective items replaced or repaired at our 
discretion. © PA deliveries add 6% sales tax. * Prices and terms 
subject to change without notice 


= = Swan 


Open: 8a.m-11p.m. M-F, 10a.m.-8p.m. Sat, 12p.m.-Spm Sun TECHNOLOGIES | tco 
dC 
TUSSEY COMPUTER FROOUC 


3075 RESEARCH OAIVE © STATE COLLEGE,PA * 16801 


1-800-468-9044 


FAX: 814-237-4450 © International: 814-234-2236 





Get real compatibility. Call our toll-free 


Make mating 


number and our expert staff will mate you 

with hardware, software, or peripherals to fit 

your unique needs. And at a price you'll love. 
And when you shop Swan, you'll get the 
benefits of a strong, supportive relationship: 

© We won't charge your credit card until your 
order is shipped. 

Orders received before 4 PM EST will be 
shipped same day ... and each order is 
insured at no cost to you. 

¢ You'll deal with a financially sound, 
respected company. 

© We'll be here after the sale to help you. 

Software orders over 
$100 and accessories 
under 6 pounds will be 
shipped Federal Express. 


PRINTERS 








1192 (240cps, 80 cal, 9-pand --$Call — FX-850 (otcps, 80 col, 9pin) .__ $Calll 
1124 (192cps, 80 col, 24-pund SCall  FX-1050 csdcps, 132 col, Spin) for 
1595 (2a0cps, 132 col, & pm) =~ $449 LQ-510 L180cps, 20 col, 24-pin} Best 
1524 (240cps, 132 col 24-pind) =... $569 LQ-850 (264cps, 80 col, 24pm) . Price 
1624 (192cps, 132 col 24+-pind .. SCall — LQ-1050 Gotcps, 132 col, 2-pind .. an 
4450 (ippm laser printer) $1375 — LQ-2550 caotcps, 122 col, 24-pin) Epson 


stair’ 








NX-1000IT conscps, spin $Call 
NX-1000 Rainbow 172 (180 eps, AO col, pind... $Call 
(44eps, 60 col, @-pind .. .. $229 182 Turbo (220 cps, 80 col, pun) $Calll 
NX-15 (120cps, 132 cot, pind S349 321 (300cps, 132 col, %pin) $469 
NX-2400 (17iicps, scot, 2¢-pin).. $Call 380 (1A cps, #0 col, 24-pint - $Call 
390 (270cps, BO col, 24-pin) ... $169 
391 (270cps, 132. col, 24-pin) $659 
393 (450cps, 132 col, 24-pund $Call 
Citizen 
120D (120 cps /9-pin) . $159 
1900 (180cps, 60 col, F-pin) . $179 
Kodak/Diconix 
10+ (180cps, BO col) . $345 
300 (300cps, 80 col) $399 
i HEWLETT 
PACKARD 
KKX-PAAS0 an sennnenernrnons $1375 Deskjet (240cps, 80 col). $509 
Hewlett-Packard Deskjet Plus (240cps, 80 col) $Call 
LaserJet Series II Paintjet (167cps, 80 col) ....... $1049 
8 ppm/512K ..... $1749 





LaserJet Series HID ......... 


ne a 
Open: Sam -Ilp.m. M-F, I0a.m-Sp.m. Sat, 12p m.-8p m. Sun T U § § E Y C 0 M P U T E R P R 0 0 U C T $ 









































MONITORS 
—TTL Monochrome — 
Magnavox 7623 Amber... .. . $99 
Packard Bell with tilt/swivel 

Amber or Green . $89 
Samsung 14" Mono Flat $139 
Swan Monochrome SW525.. . §89 

RGB/CGA 
Magnavox 8762 $249 
Magnavox 851 $289 
Samsung SC452C $219 
Swan RGB... . $219 
—_ EGA 
Imtec 1453... $349 
Magnavox 9053 ...,.. $359 
Packard Belt 143)... $349 
Multisyne 

Imtec 1455N Multi . S49 
Mitsubishi Diamond Scan ..._ $499 
NEC Multisyne 3-D. ....... $679 
NEC Multisyne Plus. $Call 
Sony 1304 .... . $699 

VGA —————_ 
Amdek 722 .. + $429 
Imtec 1453 Q. “3 5349 
Magnavox 7749 (Grey Scale) $129 
Magnavox 9082 ee $429 
NEC Multisync 2a SCall 

PC ADD ON BOARDS) 
Boca 
RAM Card XT or AF .. SCall 
1/O card XT or AT...... $79 
Micron 
RAM Card (MB-28-DH) 
populated w/2MB RAM ....... $699 
TOPS 
TOPS/DOS 2.1 S19 
Rashcard . $169 
Net Pnnt.. g1i9 
Teleconnector $39 
—— inte]--— 

BUNT SH | 

4087-1 $159 

RUR7-2 $lig 

0287 $129 

802K7-8 $189 

BiI287- 10 $24 

S0AR7SX $297 

ROWH?-16 $339 | 

HIIH7-20 $379 

HILAS7-25 $479 

0387-33 SCall 

Abovelioard Plus Sw 

Aboveloard Plus 1/0. say 

Connection Co-processor — $Call 
| InBoard 386/PC $559 

J 


Call for Danghterbnard Pricing | 





JWCN 


HNOLOGIES | "5. 

















VIDEO CARDS 
—_ EGA————- 
ATI 
EGA Wonder 800 . ~ $199 
Paradise 
Autoswitch 480 $169 
Swan 
EGA Card... a $149 
——— vGA ——— 
ATI 
VGA Wonder (256K) ...... $299 
VGA Wonder (512K) ... ... $359 
Orchid 
Pro Designer VGA... .. $279 
Pro Designer VGA+ . ..  . $369 
Paradise 
VGA + .. $219 
VGA Professional... - $349 
VGA + 16 » $269 
Swan 
VGA Card... .. $179 
Video 7 
VEGA VGA = $249 
Fast Wnile VGA |... . $319 
VRAM VGA dees $469 

—— MISC. 
Swan 
Switchable (Mono/CGA) .... ... $69 


TOSHIBA 
LAPTOPS 







TI200 (1oMHz) $1379 

The00 (12MH2/20MB) $3259 | 

T3100e (12M18%/20MB) $2749 | 
Cail fer other Toshitea motels 


DISKS 
38% 5.25" 
BONUS DS/DD — bod 


MAXELL DS/DD $1995 $995 
VERBATIM DS/DD $1998 $9.95 
SONY DS/DD $1995 $1095 


Call For Pricing on 
Memory Chips! 











FLOPPY DRIVE 
Mitsubishi 
35° (720K). ...... $89 
3.5" (1.44MB)...... $109 
Roctec 
5.25" (360K) ........ $74 
$ 25° (1.2MB).... $89 
Sony 
35° (720K)... $79 
35" (1 44MB)...... $99 
Teac 
5.25" (360K)... $85 
$25" (1 2MB) no. es ene $9S 





PC HARD DRIVES 

Ve .0 ea 

far B55 84 
KL320 20MB (40 ms)... $219/$259° 
K1L330 32MB (40 ms)... $249/$299°* 

@ MiniScribe 
8438 %0MB (68 ms) ... . » $249 
3650 40MB (61 ms) ... .. « ~ $299 
3053 40MB (25 ms) .. $449 
SY Seagate 

ST-225 20MB (65 ms) $219/$259° 
ST-238 30MB (65 ms) _ .. $249/§299" 
ST-125 20MB (40 ms). $249/8299" 
ST-151 40MB (24 ms) $499 
ST-157R 48MB (28 ms) .. . $9 
ST-251-1 40MB (25 ms) $349 
ST-20% 80MB (28 ms) ~« $629 

rr 

IMPRIMIS 

@Dconrmor para 
8OMB (25 ms)... .... $629 
TSOMB ESDI (165 ms) .. $1299/$1495° 


“Kit Price - includes cables, controtier 
and mounting screws. 


OY Seagate 
ST 157R Hard Drive 
° 48 MB formatted 
© 3.5° Technology 
with Adaptec RLL 


Controller 
* IT Interleave 
¢ Supports 2 Hard Drives 
& 2 Floppy Drives 
$489 


Call Today & Ask For Our Free Catalog 


a division of 


Fe 
%& 





3075 RESEARCH DRIVE © STATE COLLEGE.PA © 16601 


Order Now Toll-Free 
1-800-468-9044 


FAX. 814-237-4450 © International 814-234-2236 


call. 1-800-468-9044 


MICROSOFT 








WORD LoTus re VENTURA 
PERFECT 423 TOOLS — PLBLISHIER LACEL 
OELUXE 
_ & < — 
w fr AVE 
” « 2 a,” cs 
qz - 1 
SOFTWARE 
AMERICAN LOGITECH 
Design CAD 3 0/3-D $158/§209 Finesse $89 
ASHTON-TATE LOTUS 
dBase Mls /VV ou... $CaIS459 Agenda... $200 
BEDEORD 123¥22/30 - $Call 
Integrated Accounting - $159 Freelance Plus . $339 
BLOC PUBLISHING Magellan $Call 
Personal Lawyer $39 Symphony $439 
Popdrop...... 531 MERIDIAN 
Formfiller $89 Carbon Copy Plus . 5112 
Formtool $55 MICROSOFT 
BORLAND Excel oo SCall 
Paradox 30 . $449 Fhght Simulator 30 $35 
Quattro... ..$169 MS-DOS & GW BASIC 5Call 
Turbo C 20 + $107 Quick BASIC $67 
Turbo C Professional «0... $159 Quick C S07 
Turbo Lightning + . $69 Quick Pascal . . $Call 
Turbo Pascal 55. ee $99 Windows 286/386. - $64/5129 
Turbo Pascal Professional ......$169 Word50 0. .... . + $Call 
BROOERBUND Werks = 599 
Pant Shop/Companion. $3437. PETER NORTON 
CENTRAL POINT Norton Commander .. 554 
Copy PC... . _ $z7_ Norton Utlnues $55 
Deluxe Option Board . $199 Norton Advanced Utilities $79 
PC Tools Deluxe 5.5 $79 QUARTERDECK 
COMPUTER ASSOCIATES DESQVitew /DESQVtew 386 $79/S119 
Supercale 5. scat QEMM $39 
COREL RLFERENCE SOFTWARE 
Corel Draw J.) $Call  Grammatk It ‘i $4 
DAC SOFTWARE SAMNA 
Dac Bonus Pack aie sito Am/Am Pro $99SCall 
Dac Easy Accounting 40. $Call SOFTWARE PUBLISHING 
Dae Easy Payroll 40 $Call_ First Publisher «$79 
Lucid +D 2... in $69 Marvard Graphics - $Calll 
Call for Pricing on Tutors PFS First Choice 3.0 .. . so $89 
OELRINA PPS Professional Write $135 
Perform ... scall SYMANTEC 
FIFTH GENERATIO Grandview « $195 
Fastback Plus i sins Q&A $209 
FOX re s White $129 
imeline 3.0. $359 
Foxbase+ / 386. ~~ $199/9299 
oe $1982) THREE D GRAPHICS 
Perspective Jumor 599 
Allways for 123/Symphony $89/$89 
Siowye ee ste WOROPERFECT 
GENERIC SOFTWARE Ward Perfect 50 .... 
Generic CADD Level 3., ~ $169 WORDSTAR 
INTUIT Wordstar Professional v5.5 $199 
Quicken 3.0 .. .. vee ++ $37 Wordstar v 5.5 Upgrade $Call 
LASERGO XEROX 
GoScript/GoScnpl +... $125/$239 Ventura Publisher 20 .. $Call 


MODEMS 





ATI 
2400 etc Infernal... 


Hayes Smart Modem 

1200 bd Internal/External $259/$289 
2400 bd Internal /External $Call 
Practical Peripherals 

2400 bd Internal/External 5149/$199 
2400 bd MNP Int /Ext — _ $149/$199 
Swan Technologies 


1200 bd Internal /External 
2400 bd Internal /External 


oo $159 


SH9S89 
S94/S149 





IMSI 

Optical Mouse 

w/Dr. Halo Ill _. $72 
Microsoft 

Mouse a8 $109 
Mouse with Windows... . $139 
Logilech 

Bus Mouse (320 dpi) ... 575 
Serial Mouse (320 dpi). . $79 
with Paint add 510 
ScanMan $185 





Swan Peripherals... 
Suan) Leather your nest 
renova) for less. 


Top-quality Swan peripherals can make your PC an even better place 
to work and play ... and at prices that won't crack your nest egg. 

Every Swan brand name product comes with a 30-day, money-back 
trial guarantee. And every Swan product is backed by a full one-year 
warranty on parts and labor. You also get toll-free technical support 


and customer service. 


You'll be tickled when you discover what a reliable Swan add-on 


can do for your home or office PC system. 





Swan Modems 


Make the world your partner. With the Swan 
Modem, you'll be able to communicate with 
other PCs and information services around 
the world through your pulse or touch tone 


Pe You'll tap into a world of data and * 


iden your horizons. Every Swan Modem 
comes complete with communication soft- 
ware and full documentation. 
© Hayes* compatible * Auto answer/dial 
® Include PC Talk II] software 
2400 bd internal® ......00 $99 
1200 bd internal ....c+seccorerssssseeressese $69 
2400 bd externial ...--crservesrersesier $149 


1200 bd external .......-scrsscosveecorereeseee 989 
* includes art Com 3.5 software 








Swan Tape Backups 
Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB ona single tape cartridge ... reliably, 
conveniently and economically. A Swan tape 
drive can be installed on any Swan computer 
and most XT- or AT-compatibles. 


40MB XT or AT Internal ............. $299 
40MB XT or AT External .........-00. $399 


To order: No surcharge on Discover, Visa, MasterCard or AMEX, 
® Your credit card is not charged until your order 1s shipped. 
Shipping: 3% or $5 minimum for UPS Ground. Call for sipping, 
charges on Express Air, APO, FPO, AK, HI and all formgn orders. 
© If part of your order is backordered, the remainder will be 
shipped UPS Ground. ® Allow 2 weeks for personal and company 
checks toclear ¢ ALLSALES4except Swan products) ARE FINAL. 
© Defective items replaced or repaired at our discretion « PA 
dehveries add 6% sales tax © Prices and terms subject to change 


without notice 
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Swan Video Cards 
Different peopie have different uses for their 
PC's ... from everyday uses like word proc- 
essing and spreadsheets to today's more 
demanding applications, such as deskt 
lishing and presentation graphics. 
wan video card can help you better meet 
your needs today ... orhelp you ride the wave 
of technology into tomorrow. 


Switchable Card *Hercules* to CGA 
© Parallel POT ssescsccsecsosesserecessosecsereesacssoves $69 


EGA Card * EGA/CGA/TTL 
© 640 x 480 Resolution ......00..ssee:ceei:se S149 


VGA Card ° Register-level compatible 
© 256K RAM ® 17 VGA Modes .......... $179 


ae 





4 
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am 
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Swan Keyboards 


It'simportant to have choices. SoSwan gi 
them to you. You can di on the Swan 
family of tactile key! Is for reliable typ- 
ing with either the reassuring audible feed- 
back of the “touch and click” or the quiet 
response of the “silent” keyboard. 

101 Key Touch & Click or Silent .$79 
84 Key Touch & Click sce $69 















TUSSEY COMPUTER PROOUCTS 


The 





sry unshielded 
four-wire cable 





Example: 17 micros (mixed brands, some on a LAN) and a mainframe, each 
equipped with a Systemizer Plus, sharing 3 printers, a plotter, and EMAIL. 








Systemizing has become the connectivity standard Corporate computing managers prefer Systemizing 
at many of tha world's largest corporations and over other connectivity methods because it offers: 
throughout the federal government. Ten's of thau- © Up to 62 I0 ports, each parallel and serial capable. 
sands are already in use. The new Systemizer Plus © Compatibility. Mix PC's, LAN's, mainframes, laptops. 
is the latest model in Applied Creative Technology's » Easy owner installation. Low cost cabling. 

line of Systemizing products, and it delivers what e 5 min. user training with no support needed after. 


95% of corporate computer users want from a ¢ Flexibility, readily accomodates growth and changes. 
Local Area Network— at far less cost and com- e Powerful distributed buffering (up to 31 Megabytes) 
plexity, and yet with much more versatility. ¢ Distributed processing for high speed and reliability. 


me EEry ™CONNEXPERTS’ 


A Dwision of Applied Creative Technology Inc. 
". 8333 Douglas Ave., Suite 700 
H es Dallas, Texas 75225 U.S.A. 
— — (214) 358-4800 


Capprght 1960 by Aepted Cresuve Techroiogy inc Syetemamr Pius and Systerrenng are trademarte of Appted Cronin Fouteroiogy inc CIRCLE 477 ON READER SERVICE D 





by Lori Grunin 


DRAWING A BLANK 
Where can ! get a background screen- 
blanking utility? 

Dean L. Hiller 

Sterling Heights, Michigan 


First, paw through the software 
PC currently on your shelf—autility or 
MeM] menuing software occasionally 
contains a screen-blanking program. 
Similarly, many of the shells for Micro- 
soft Windows contain screen savers. 

If this search fails to tur up anything, 
you have several options, depending upon 
what your needs are. You can find several 
free but limited programs in the Video 
data library of the IBMHW forum on 
CompuServe. The best of these is BURN- 
OUT (named BRNOUT.ARC). BURN- 
OUT allows you to perform hotkey or 
background blanking, in all text modes, 
and takes between 2K and 4K of RAM. 
You can disable but not unload it. In 
addition, the program’s documentation 
provides a good explanation of how screen 
blankers work. NOYB.ARC is a TSR 
strictly for hotkey-triggered blanking. It 
works only in 80-column text mode and 
can’t be disabled or unloaded. SCRN- 
SAVE.COM (named EGASAV.ARC on 
CompuServe), also free, will blank the 
screen after a specified interval of disuse 
and allow hotkey blanking. You can dis- 
able this program, but you can’t unload it. 

Of the commercial offerings, Revolu- 
tion Software’s VGA Dimmer ($29.95; 
715 Route 10 East, Randolph, NJ 07869; 
(201) 366-4445) is a flexible screen blanker 
that allows hotkey blanking, timed blank- 
ing, disabling, and unloading (all 3K of it) 
from memory. 

If what you’re really interested in is a 
screen saver, an amusing alternative is 
Whereabouts, by The Mouse Artist Soft- 
ware ($24.95; 45 Lakeside Ave., #38, 
Marlboro, MA 01752; (508) 485-9530). 
Whereabouts provides various EGA graph- 
ics screens depicting the whereabouts of 
the user, information on when the user 
will return, or a forwarding phone num- 
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m DRAWING A BLANK: 
Blanking your 
monitor’s screen. 


@ THE 720K VS. 1.44MB 
CONUNDRUM: 
Formatting 720K floppy 
disks for 1.44MB. 





ber. The screens fade in and out to prevent 
bum-in. 


THE 720K VS. 1.44MB 
CONUNDRUM 
I've heard that the only difference between 
a720K anda 1.44MB floppy disk is a small 
hole. Is this really the only difference, are 
there any products that will put this hole in 
a 720K disk, and do you recommend the 
process? 

Vernon Moore 

Hong Kong 


7 | Ever since high-density floppy disks 
| appeared, users have been arguing 
about the merits of doctoring double- 
sided double-density (DS/DD) disks to 
use instead of the high-density (DS/HD) 
disks that command steeper prices. To 
evaluate both sides of the debate, you 
need a general understanding of how disk 
drives and magnetic media operate. 

Inside the square plastic case of a floppy 
disk is the platter, a circular sheet of 
plastic coated with an extremely thin layer 
of metal-oxide particles. The strength of 
the force required to magnetize these particles 
is measured in oersteds and is referred to 
as coercivity. A 5.25-inch DS/DD floppy 
disk has a coercivity of 300 oersteds, 
while the coercivity of a DS/HD is 600 
oersteds, The coercivity of a 720K floppy 
disk, however, is 600 oersteds, as opposed 
to approximately 700 oersteds for a 1.44MB 
floppy disk. 

The magnetic field flows in a given 
direction around each particle—say north 


to south. Now imagine two neighboring 
particles with different polarities; the fields 
around the particles will flow in different 
directions. 

When reading a disk, the drive head 
senses the change in the field directions 
between a pairof particles—called apulse 
or flux transition. Each flux transition is 
counted as a 1; the lack of a transition is 
counted as a 0. Since higher-coercivity 
magnetic bits are less prone to being af- 
fected by their neighbors’ fields, they can 
be packed together more closely, yielding 
thinner pulses at a higher frequency. 

When you’ re writing to adisk, anelec- 
tric current running through the head chang- 
es the polarity of selected particles, which 
in tum changes the pattern of flux transi- 
tions. You want the write current to be the 
appropriate strength to fully polarize the 
bits. Too low a current will result in an 
undersaturated particle, in which the elec- 
trons are not all lined up evenly in the 
same direction. Too strong a current will 
cause oversaturation, in which the current 
spills over to partially polarize neighbor- 
ing bits. Over- and undersaturation re- 
duce signal resolution. 

The period of time that the head has to 
determine whether or not there is a flux 
transition—the data or bit window—lasts 
about 950 nanoseconds. You get the high- 
est resolution signal when the pulse oc- 
curs in the middle of the interval, and 
resolution decreases as the pulses occur 
earlier or later in the window (after 200 or 
949 ns., for instance, rather than 475). 

What are the implications? For one 
thing, a high-density drive head uses a 
write current optimized for higher coer- 
civity media than a low-density drive head, 
increasing the chances of improper satu- 
ration. Bits move around when under- or 
oversaturated, making it more likely that 
the pulse will occur too early or too late in 
the window, or even move out of the 
window entirely. Once the pulse is out of 
the window, the head won’t register it, 
and you’ ve pretty much trashed the disk. 
Furthermore, if you try to overwrite data 
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with an undersaturating current, you won't 
fully erase the previous information. 

If you’ve ever had problems writing to 
a DS/DD disk (formatted as low-density) 
in a high-density drive, then you have 
first-hand experience with the saturation 
problem, downwardly compatible high- 
density drives are really downwardly read 
compatible. 

That’s a worst-case scenario. Under 
normal circumstances, when you initially 
format the disk, you might lose about 
200K as bad sectors, and another 200K 
might be marginal, ready to go at any 
moment. 

To prevent users from formatting DS/ 
DD disks at the higher density, some 3.5- 
inch floppy disk drives check for a small 
square hole in the upper-left-hand corner 
of a DS/HD disk’s case. A number of 
enterprising users tried drilling a hole in 
their DS/DD disks and successfully fooled 
the drives; you have to be careful when 
doing this, however, because minuscule 
plastic particles can get caught inside the 


case and ruin the magnetic surface. 

More-enterprising users discovered that 
by heating the plastic slightly or develop- 
ing special hole-puncher-type devices, they 
could produce a clean cut in the case 
without worrying about stray pieces of 
plastic getting inside. Some users even 
started businesses with the sole intention 
of providing this service for others, and 
you can find their advertisements in the 
classified ads sections of PC Magazine 
and its peers. 

I can’t recommend any of these serv- 
ices over the others, however, because | 
can’t in good faith recommend the proc- 
ess. Some people have never had prob- 
lems using doctored DS/DD disks. This 
process works sometimes because the claim- 
edcoercivity levels are just averages; they 
differ from manufacturer to manufacturer 
and from batch to batch. Similarly, some 
drives are better than others; there are 
drives that can read and write almost any- 
thing you throw into them, while others 
can barely deal with the disks that you’ve 
formatted in them. 

Others—myself included—have got- 
ten burned. It really comes down to how 
much you value your data and how averse 


to risk you are. If you really need to save 
money, you can use the DS/DD disks as 
scratch disks to transport files from place 
to place. But | strongly caution against 
using those disks for hard-disk backups or 
anything that can’t quickly be recopied if 
the disk fails. 

For a further explanation of disk drives 
and magnetic media, see The Winn Rosch 
Hardware Bible ($29.95; ISBN 0-13-160979- 
3; Brady Books, Simon & Schuster Inc., 
Gulf + Westem Building, One Gulf + 
Westem Plaza, New York, NY 10023, 
call (212) 373-8500 for the book’s dis- 
tributor, Prentice-Hall). You can also look 
at The Way Things Work, by David Macau- 
lay ($29.95, ISBN 0-395-42857-2; 
Houghton-Mifflin Co., One Beacon St., 
Boston, MA 02108, (617) 725-5000)—a 
book no technophile’s coffee table should 
be without. 


ASK THE ADVISOR 

Send your questions to Advisor, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload to PC MagNet (see the 
“‘By Modem”’ sidebar in the Utilities column 
for access information). Please aa 
your equipment. 


This Should Go On Your Gesk 
For The Same Reasons lt Goes 


On The Road. 


Remember when sending a fax meant leaving 
your desk? Or when faxing on the road was 
almost impossible? 

Those days are over. Introducing the 
WorldPort 2496™ portable fax and data 
modem. 

Since it’s external to your computer, it's easily 
shared around the office. And since it's battery 
powered and uses RJI1s or optional acoustic 
couplers, it connects to public phones and 
PBXs anywhere. Via Bell and CCITT standards 
worldwide. It even sends and receives fax and 


WorldPort 2496 is s trademark of Touchbase Systems, Inc , © 1989 Touchbase Sysienss. Inc 


data messages 
unattended or 
while you run 
applications. 

But best of all, from your desktop or laptop, 
you can instantly connect with practically 
anyone anywhere who owns a fax or modem. 


Unless, of course, they've ventured out on the 
road without one. 


Call us today at 800-541-0345 (in New York, 
516-261-0423) for more on the WorldPort line 
and the dealer nearest you. 
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Northport, NY 11768 
(S16) 261-0423 
Fax (S16) 754-3491 
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SoLong, ledium 


hy waste time doing your finances? 
Quicken slashes time and effort 
every month. .perfectly organizes 


your finances...and provides instant insight 
into your money matters. 


Breeze Through Financial Chores 
Quicken takes the drudgery out of routine 
finances. It automates everything from bill pay- 


ing to bookkeeping. .reconciliation to reporting. 


Quicken does in minutes what used to take hours. 
Quicken actually learns your regular bills 
and reminds you when to pay them. Just confirm 
payment amounts, and in seconds, Quicken 
performs 14 bookkeeping steps, categorizes 
expenses, and hands you printed checks 
addressed for mailing. Or, pay your bills using 
CheckFree? the nation’s electronic payment 
system. And, Quicken keeps perfect records 
of all your handwritten checks. 


A Bigger Picture with Smaller Effort 
Quicken automaucally organizes your 

finances. Imagine always knowing how much 
money you have...and exactly where it's going. 
Atthe press of a button, Quicken generates 
insightful reports such as Income and Expense, 
Cash Flow, Budget vs. Actual, Balance Sheet/ 
Net Worth, Job Costing, and more. 














Say Goodbye 


ssle! 


Hello, Quicken 


Try Quicken FREE for 30 Days 
Order from the coupon below, and if you're 
not completely satisfied for any reason, simply 
return it for a full, no-questions-asked refund. 
So, why wait? Say good riddance to financial 
hassle, and order Quicken today. 


Send in the coupon, or call 
1-800-624-8742 U.S. and Canada. 


The World's #1 Best Seller 
Quicken is the best selling business and per- 
sonal financial software in the world. Bill Howard 
of PC Magazine (December 27, 1988) z 
says, “Quicken is about as = 
wdelB good as software gets— F PC 
pene erful, affordable and 
+1988: aa to use? Broadway 
*eee° playwright (“Mame”) Robert ; 
ormevear E. Lee remarks,“This astonishingly 
simple program. ..is truly true to its name. 
Indeed, it does quicken the time required for 
routine bookkeeping” 
No Computerese or 
Accounting Mumbo Jumbo 
Quicken is so easy, you're up and 
running in minutes. That's because the 
whole program looks and works just 
like the paper checkbook and register 
you've always used. Quicken doesn't 
change how you do your finances, 
only how fast you finish them. 


Powerful Business Features 
Over half of Quicken’s cus- 

tomers use it for small business 

bookkeeping. Quicken pro- 

duces financial statements such 


Es 
5 Best ot 1988 
AWARD 





Relax at Tax Time 
Stop dreading tax time. Quicken keeps 


important tax data at 
your fingertips auto- NEW VERSION 3.0 
matically. In seconds, FAR MORE THAN A CHECKWRITER 
yeouican) printian Quicken is now even easier, faster, and 
itemized list support- offers 50 new features, including 
ing your deductions. + New credit card, cash, asset, and 
Plus, Quicken links lability accounts for acomplete 
directly to top selling financial picture : a 
tax software like Turbo eNow combines im See irom 
Tax® and J. K. Lasser’s accounts into consolidated reports 
pak * New reports, including Tax Sum- 
Your Income Tax? 





mary and Net Worth/Balance 
reports... 
+ New wallet-size checks 
¢ Variable monthly budget report 
Data import and export 
* Canadian dates and tax categories 
Links with CheckFree™ the nation’s 
electronic payment system 





as Profit and Loss, Balance Sheets and other 
useful management reports. It forecasts your 
cash flow, and tracks A/R, A/P, payroll, jobs, 


clients, properties, and more. 


SPECIFICATIONS. 

Software Compatibility: Imports from Check: Free and. 
ASCIt Exports to ASCIL Lotus® 1-2-3? Symphony? 
Quattro® Excel® 

Hardware Compatibiltty All 1BM® PC. XT. AT? PS/29 and 
compatibles with 320K RAM and DOS 20 or higher 
Works with your pnnter and montior we guarantee it 
Capacity Unkintted number of bank accounts and 
transactions (subject to available disk space) Maximum 
amounts to $9 999-999 99 

Other Unlumited FREE technical support Not copy- 
protected Checks are preapproved by alt financial instinu- 
tions in the US and Canada. Sample checks and order 
form in Quicken packsge Also available for Macmntosh and 
Apple tl (feature sets vary}. 

CheckFree Electronic Bill Payment Pays all bills Works with 
ail US. financial institutions Modem and software required. 
Special offer available in the Quicken package A service 
of CheckFree Corporanon. 


Quicken is available at most computer and software stores. 





YX J want Co say goodbye to tinancial hassic and try Quicken. 
| es. 11m aot completely saushied | may return @ within 30 days 
fund Quicken Version 3 for IBM and compatibles, US $5995, 
| includes free shipping by air California residents, please add sales tax 


for a full 


For coupon orders, allow 10 days for delivery (longer to Canada) 





Mr Ms (Miss Mrs / Dr. (please circle) 
Name 
| Address 
| City State ap 
Davume Phone 





Quicken Version 3 for IRM and compatibles O5M°desk 0) 3¥s"disk 
Preferred payment method (check one) 


D Visa OMasterCard 

Card Na Exp Date 

Sagnature. 

Mail to Or, call 1-800-624-8742 in US. 

“jrtut and Canada for chatge card ordets. 

Current Quicken users. 

540 University Ave. ‘To mpgrade.call the 800 number above 

Alto,CA 94301 G-PCAN 
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Complete ZEOS 20MHz °386 # BIOS and Video Shadow 
















5 RAM plus EMS support. Soft- 
System. 80MB SCSI Drive! alla Mee sy 
Onl 2995 ® 101 Key ZEOS Tactile/Click 
y keyboard. 
! = 2 High Speed Serial Ports plus 
I6MHz systems from $2295! fms oh atinitatl amcor 
Tease by which gies 8 1-32, 6-16 and 1-8 bit slots. 
are measured! Featuring 
CACHE (twice that of most com- ee he Sor SUDpOM. 
petitors) providing Zero- Wait ugged oa ae 
State performance vastly superior ee rity Lock and 
to page/interleave memory indicators. 
schemes, Incredible Value. . Cri alate Hevea Bey, 
: 6 oll Free Technical Support a 
eect a ceric 
The fastest method known, pare rs aan 14” 

j he , a ly . an in- 
a lei credible selection of hard drives: 
= IMBo of Zero-Wait DRAM SCSI, RLL, ESDI or MFM and 

Expandable to GMB. el lai 
= Fast 830MB, 28ms SCSI 
Bee ae as Teac’ Performance Comparisons using PC Labs Benchmark Series Order Now Toll Free 
L rive. Release 4: : 
= High speed HDD/FDD SCSI Pion SSA — cometiont | SO-423-589] 
Host Adaptor with Software. a Aicilotion Bmamorys 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCARD, COD 
Open 24 Hours a day, 365 Days a year. 









EEOSI9 86/06. Dethtop Beant 55 emma 96 Zea 
ZEOS 386/20 Desktop 2871082 038 
(BM PS/2 Model 70-661 4.08 1604 075 


Compaq Deskpro 386/16 4.121547) .75 


= 14" High-Res Amber Display 
with Tilt/Swivel base. Genuine 
Hercules® brand graphics 
controller 





All prices and specifications are subject to change without notice Please call for current pricing and warranty details ZEOS 1s a publicly traded company: MPLS/St. Paul Local OTC, 








“Out of 104 machines from \. 1% a Free Technical Support 24 . 
58 companies... For overall Freee Hours a day, seven days a week, 
excellence we selected ZEOS 365 days a year! At ZEOS, we 


International's 386-16 and 386-20” believe in standing by our cus- 
PC Magazine, May 30, 1989 tomers whenever they need us, 
The Editors of PC Magazine Then add our 30 Day 


came to this conclusion after in- Absolute Satisfaction Money 


ores 
5 Sie Back Guarantee, One Full Year 









ing “25,000 hours of work acl 

peony aa see ee le “Price is always 9 Limited Warranty and Express 
"386 PCs” The review was thorough ° 5 Parts Replacement Policy. You've 
and their conclusion specific. Simply, consideration. So are got the best. 
pe ON a Se ete benchmark test results. 256 Mh calet ot ee 
took Value. ade * But both factors can be the industry's broadest selection of 

In all areas, ZEOS machines deceiving, which is why oni Be eae Les 
wetippeeeners When: | we emmsderheminthe | rata tectn tne” hand 
detail throughout. Not only do context of other aspects Oona Raliahitie 

° e ity, 0 h 

sathesery best Vehesincom | tnatwill make the differ- | ara Support. Overall Bwelonce. 
puting today, they’re backed up by ence months and years es ES eOMpeesoe 
imo down theroad. Things like) your best choice as well. So pick out 

At ZEOS we feel that if a quality of construction, that dream machine today and 
company believes in its products iahili Wi order it now with confidence. Your 
it should stand Rock Solid ae expandability, choice of ZEOS excellence is Guar- 
belied them: and ease of service: anteed. Order now by calling 

That's why ZEOS offers Toll PC Magazine, On “What 800-423-5891 


Makes an Editor’s Choice” 


Complete 25MHz 386 s Ci aes 
‘ with Tilt/Swivel. Genuine 
pass Oc OT Hercules® brand graphics 
SCSI Drive! controller. 
O ® BIOS and Video Shadow RAM 
ly 3495 Seem ch heyboard 
a factile/Clici 5 
Complete 33MHz systems Me | 2 High Speed Serial Ports plus 
only $4495! = | one Parallel and one Game port. 
ZEOS 25MHz and 33MH2 8 1-32, 6-16 and 1-8 bit slots. 
80386 systems are the fastest, : 8 80387 math coprocessor support. 
most advanced available any- : = Includes ZEOS 24 Hour a Day 
— Cevenes pp one Tall Free Technical Support. 
“Fyewa bite Gedtont aon DOS : = 6-bay Vertical case standard. 
and OS/2 micro in the rid os ‘“ Deduct $150 for desktop case. 
eview after review, these . Many options available: Including 
systems are selected as the best . : 14" VGA, add only $495. Plus a 
price/performance buys. A power c lange selection of SCSI, RLL, ESDI 
user's dream! : ’ or MFM hard drives and more. 
8 Ultra High speed Zero-Wait 
64K SRAM CACHE. Order Now Toll Free 
® Genuine 32-bit Intel ‘386-25 Performance Compari: ing PC Labs Benchmark Seri 
or 33MHz CPU. ia a aid 800-423-5891 
= IMB of Zero-Wait DRAM eS: a oe en 
; Expandable to 16MB. Mix Colculation_ Memo 
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You'll find our printers exceed specifications 
in the most crucial area of all. Confidence. 





In a world where anything can go wrong, isn't it 
nice to know something won't? NEC printers. These 
machines have built the kind of reputation that used 
to be associated only with National Heroes and World 
Series MVPs. Steady, reliable, clutch performers. 

They are: the Pinwriter’ family of dot matrix 


printers, and the Silentwriter’ family of page printers. 


And their legendary reliability and print quality have 
inspired spontaneous outbursts of applause on more 
than one occasion. Our Pinwriter printers are 24-wire 
= workhorses that consistently deliver 
‘ay, 
as unmatched print quality, type variety 
‘ and the highest resolution graphics. 


Our Silentwriter printers are laser-class printers 
that are in a class all their own. They offer a 
PostScript’ interpreter, a wide 
variety of type fonts, and exten- 
sive memory. Which makes them 
the perfect page printers for 
desktop publishing environments 
and work group settings. And 


they’re all from NEC, the $24 billion world leader in 
cations. Talk about confi- 


zo amot NEC 


WE’RE MAKING THINGS BETTER FOR YOU. 





myers ie + 


computers and communi- 


NEC Information Systems, Inc., 1414 Massachusetts Ave., Boxborough, MA 01719. 1-800-NEC-INFO. In Canada, 1-800-343-4418. 
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First Looks 


Hands-on Reviews of the Latest Products 


Tiny, Powerful Poget PC 
Tips the Scales at 1 Lb. 





If the diminutive Poget PC de- 
livers on its immense promise, 
it will be an epochal product, 
similar in impact to the original 
IBM PC and the first Compaq 
transportable. With its incredi- 
bly compact 1- by 8.75- by 
4,25-inch (HWD) footprint and 
negligible 1-pound weight, the 
Poget fits within some inside 
jacket pockets, making it con- 
venient to use in places where 
the smallest laptops are imprac- 
tical. And it runs DOS. 

Poget Computer's ambitious 
designers have attempted to do 
more than merely create a tiny 
DOS container, however. Al- 
most as revolutionary as its size 
is the Poget's complex power 
management scheme. The Po- 
get runs on two double-A batter- 
ies—that's right, the same ones 
that sell for a couple of bucks at 
the comer drugstore, 

It may use the same batteries 
as your Walkman, but the Poget 
PC has a much smaller appetite, 
according to its designers, who 
project a battery life of approxi- 
mately 100 hours when the sys- 
tem is perfected. Taking a very 
aggressive approach to mini- 
mizing power consumption, the 
Poget powers down the 80C88 
processor whenever power 
needs are small, such as be- 
tween keystrokes. The prepro- 
duction unit we saw did not in- 
corporate all of the anticipated 
power management technol- 
ogy. however, and we observed 
less-spectacular battery per- 
formance. 

Another energy-conscious 

CONTINUES ON PAGE 35 
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Easel/2: A Power User’s Answer 
To PM Application Development 





Programming the OS/2 Presen- 
tation Manager isn't easy. Only 
after programming in C for sev- 
eral years and acquiring a 
healthy knowledge of OS/2 can 
you begin writing PM applica- 
tions. On top of that, there's the 
expense of development tools 
and the need to ensure that your 
Programs comply with IBM's 
CUA (Common User Access) 
standard, With Interactive Im- 
ages’ Easel/2, however, appli- 
cation developers can write 
complex CUA-compliant appli- 
cations without having to learn 
Cor PM programming. 

Easel/2 is a robust, full-fea- 
tured application development 
environment for the PM. You 
can use it to create PM applica- 


tions or interfaces to remote ap- 
plications on a PC, minicom- 
puter, or mainframe. That's 
important in a programming 
world where multiple, inter- 
connected hardware platforms 
present an increasingly com- 
mon challenge. 

At Easel/2’s heart are the 
EASEL programming language 
and Layout/CUA, a powerful, 
easy-to-use interface design 
tool for both programmers and 
power users. Layout/CUA con- 
verts the interfaces you design 
into EASEL programs that can 
be compiled into complete ap- 
plications. The EASEL lan- 
guage's high-level approach 
masks the low-level details of 
PM programming from the de- 
veloper and offers an object-ori- 
ented approach to PM windows, 
dialog boxes, and controls. 


Each PM object can be defined, 
named, and grouped in classes, 
allowing you shortcuts toward 
completing an application. 

Layout(CUA'’s WYSIWYG 
interface lets you visualize an 
entire application as you devel- 
op it, making it a snap to incor- 
porate PM objects into a pro- 
gram. Each time you create a 
new interface, Layout/CUA 
opens a new, CUA-compliant 
window with the standard 
**File’* and **Edit™ entries and 
pull-down menus on the action 
bar. You can edit this and add 
additional windows and dialog 
boxes. 

It's easy to add a control ob- 
ject to a dialog box. As you 
would with a paint program, 
you select the control from a 
palette and place it in the inter- 

CONTINUES ON PAGE 34 
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Easel/2 
CONTINUEO FROM PAGE 33 
face. Layout/CUA changes the 
mouse pointer to reflect the type 
of object, so you can position 
more than one at a time. Dou- 
ble-click on the object and you 
can edit its attributes—name, 
text content, and whether it in- 
vokes a dialog box when select- 
ed. If you indicate yes for the 
last, Layout/CUA displays a list 
of available dialog boxes to 
choose from. Thus it’s easy to 
link different objects, keep 
track of them and their relation- 
ships, and create general-pur- 
pose objects (like dialog boxes) 
that can be used throughout the 
program. You can cut and paste 
objects to and from the PM 
Clipboard, so that they can be 
used in other interfaces or past- 
ed into a word processor to cre- 
ate program documentation. 
Once you've defined an in- 
terface, Layout/(CUA converts 
it to EASEL code. To manage 
objects like push buttons and 
modal dialog boxes, Easel/2 
automatically creates subrou- 
tines to control user responses 
and actions to take. You can edit 
these or any other part of the 
source code file and introduce 
additional elements or process- 
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Easel/2’a high-ievel programming language ieta you 
create your own PM appileationa without learning to 
program in C. Hera an Easel/2 application is displayed 


with EASEL source eode. 


ing to the application. Then you 
can compile the application and 
run it with Easel/2 or the Ea- 
sel/2 runtime package. 
Layout/CUA protects you 
from creating interfaces that vi- 
olate the CUA guidelines. If 
you try to convert an interface 
that explicitly breaks a CUA 
tule, you'll be greeted by an er- 
ror message and a list of offend- 
ing objects. If CUA allows an 
exception, the program will 
warn you and offer guidance. ° 
Thus you aren't required to 
know the details of CUA, just 


gg besteen : 


| 
18 in h Dlstenton 
ea Invialnte 


Beet voile 


: Jrtralt tn Dlalogiox? 
cay (aise te DOKCUA 
make OletegGen! invialbie 
lenve Mock 
and = | 


ubroutine ProceseNewSystemDialeg! bool 5) 
= = 





Easel/2’s Layout/CUA interface design tooi leta you 
render the entire Interface of an appiieation, adding dialog 
boxea, windows, and PM controia aa needed. Here, 
Layout/CUA is editing the interface while the complated 
application runs in the foreground. 


EEG PC MAGAZINE NOVEMBER 14, 1989 


its spirit, and you're free to con- 
centrate on designing the inter- 
face. 

With Easel/2’s object-ori- 
ented approach to PM program- 
ming, you can name each object 
and define its response, for ex- 
ample, which events it responds 
to (like a keystroke); and which 
actions it takes. In addition, you 
can create classes or subclasses 
of objects, add and delete class 
members dynamically, and is- 
sue commands to an entire 
class. For example, if you have 
a class of screen buttons, you 
can change the button colors by 
changing the color of the class. 
Or you can create a response for 
a class of keys that retrieves a 
member's value when it is 
pressed—instead of defining a 
response for each key. 

Because of this object-ori- 
ented approach, the EASEL 
language is largely descriptive. 
It includes over 100 commands 
for defining and manipulating 
PM screen objects, drawing 
graphs, and working with text. 
Visually, EASEL resembles a 
hybrid of COBOL, C, and Pas- 
cal, with the standard control- 
flow statements, constants, lit- 
erals, a host of operators, and 
four types of variables. It in- 
cludes over 60 built-in functions 
for querying objects and re- 
sponses, and library routines for 
file handling and math. Simpie 
EASEL commands iet you cali 
OS/2 dynamic link libraries; in- 


terface with the PM Clipboard; 
read .PCX, .BMP, and text 
files; and run non-PM programs 
asynchronously (via OS/2’s 
multitasking). 

The EASEL language lets 
you write PM applications that 
are event-driven and dynamic; 
youcan leave some components 
of an interface undefined until 
runtime. Thus, if a pull-down 
menu must include a list of re- 
ports that change periodically, it 
can be generated when the user 
runs the application. 

Easel/2 supports asynchro- 
nous communications, with ad- 
ditional modules for 3270 and 
5250 support. A version from 
IBM, which recently acquired 
an equity position in Interactive 
Images, supports the OS/2 Ex- 
tended Edition Communica- 
tions Manager. In addition, a 
Business Graphics module is 
availiable for converting tables 
to full-color business graphics. 

Although Interactive Images 
offers an extensive training pro- 
gram, savvy programmers will 
be able to leverage the tutorial 
and sample applications that 
come with the program. And 
while the list price of $7,500 for 
the software and documentation 
seems exorbitant at first glance, 
it’s actually quite reasonable, 
considering the years of C and 
OS/2 programming experience 
it makes up for. Considering ali 
that it does offer, it won't be a 
surprise if Easel/2 becomes the 
premium PM programming en- 
vironment for non-PM pro- 
grammers. C 
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Easeli2 

Interactive Images Inc., 600 W. 
Cumminge Perk, Woburn, MA 
01801; (617) 938-8440. 

List Price: $7,500 for 
development system, $350 for 
runtime syslem. 

Requires: 80286- or 80386- 
based PC, 1MB RAM beyond 
that required by OS/2, hard 
disk, EGA or later. OS/2 1.1. 
In Short: A comprehensive, 
robust Presentation Manager 
applicaton-development 
environment for programmers 
who heve no previous 
experience in C or OS/2. 
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Poget PC 


CONTINUED FROM PAGE 33 

design decision calls for the use 
of static rather than dynamic 
RAM for the Poget’s standard 
complement of 512K: SRAMs 
require less power than 
DRAMs. When the Poget is 
powered down with its key- 
board-mounted on/off switch, 
the system continues to supply 
enough power to RAM to pre- 
serve the contents of memory. 
You can jot down a quick note 
in your word processor, turn off 
the machine, and return to the 
place in your application where 
you left off with another tap of 
the switch. A recessed reset but- 
ton initiates the equivalent of a 
cold boot, with the loss of RAM 
contents. 

The Poget’s innovations 
continue beyond size and miser- 
ly power consumption. Instead 
of accepting the weighty extra 
baggage of standard floppy and 
hard disk technology, Poget has 
turned to solid-state RAM and 
ROM cards, much like those 
used by NEC in its comparative- 
ly gigantic UltraLite. 

About the size of credit 
cards, the RAM cards contain 
static RAM and small lithium 
batteries to preserve data. The 
ROM cards are the same size 
but do not requirg batteries. The 
RAM and ROM cards fit into 
drawers in the side of the Po- 
qet’s case—about where you 
would expect to find conven- 
tional drive bays. 

Poget Computer has been 
working with software vendors 
to develop ROM versions of a 
variety of popular applications, 
including WordPerfect 5.0, Xy- 
Write Ill Plus, and Q&A. Poget 
is also developing a special 
ROM execution capability that 
could greatly increase the power 
and flexibility of the machine. 
ROM-executable applications 
will run almost completely in 
memory supplied on the ROM 
card itself. 

That makes the Poget’s non- 
expandable 512K of system 
RAM look considerably larger 
than it is. With a spreadsheet 


running from the ROM card, al- 
most all of system RAM would 
be available for worksheets or a 
RAMdisk. Poget Computer had 
no ROM-executable applica- 
tions ready at the time of this 
writing, but the company says it 
will have Lotus 1-2-3, Alpha- 
Works, and Lucid 3D available 
in ROM-executable form by the 
time the Poget PC comes out on 
the market. 

Alpha Software’s formal an- 
nouncement of AlphaWorks for 


With many larger laptops 
failing to provide high-quality 
displays, you might expect the 
Poget to stumble as well. But 
the 7- by 3-inch, 80-column by 
24-line LCD screen is quite 
readable. Contrast is easily ad- 
justed from the keyboard. The 
display emulates MDA and 
CGA graphics, with results 
quite similar to other CGA- 
compatible LCD displays. Po- 
get Computer promises a still- 
better image by the time the 





The Poget PC uses credit-card-sized RAM and ROM cards 
In place of conventional disk drives. RAM cards will come 


In sizes up to 512K. 


the Poget is an encouraging sign 
that software support is on the 
way. AlphaWorks is an appro- 
priate first title for the Poget. An 
integrated package with a sig- 
nificant user base on full-sized 
PCs, AlphaWorks combines six 
applications. It offers a word 
processor, a dBASE Ill Plus— 
compatible database, and a Lo- 
tus [-2-3-compatible spread- 
sheet with graphics. There is 
also a communications module. 

Executing from ROM, this 
suite of applications gives the 
Poget user access to all of the 
basic software tools of the desk- 
top. As other titles are an- 
nounced, the Poget’s size and 
DOS compatibility could make 
it look like that elusive dream of 
the mobile power user: a unit 
that offers advanced functiona- 
lity with no penalties of size or 
weight. 


machine ships. 

What is problematic is the 
Poget’s keyboard. The design is 
functional but cramped, which 
means that people with large 
hands will not be able to rest all 
their fingers comfortably on the 
keyboard. With some practice 
and patience, though, you 
should be able to touch-type at a 
reasonable speed with a key- 
board of this size. 

In fact, size is the least of the 
keyboard's problems. The pro- 
totype we examined was just 
barely functional. Repeated 
keypresses often produced no 
response, and a single keypress 
sometimes generated multiple 
characters. Occasionally, tap- 
ping a letter key would unex- 
pectedly power down the ma- 
chine—a glitch that can 
probably be attributed to the 
not-yet-perfected power man- 


agement system. The keys were 
loosely secured to the switch as- 
semblies, and the keycaps had 
enough play that they easily be- 
came stuck under one another. 
The unit had other fit and finish 
problems, which Poget says 
will be ironed out before the 
product ships. 

Another problem is the Po- 
get’s price structure. At $1,995, 
its an expensive machine. It 
comes with a single 32K RAM 
card, which isn’t a great deal of 
storage. Prices for additional 
memory are stiff. A single 64K 
storage RAM card will set you 
back $160, and a 256K card 
costs $375. 512K of RAM ona 
card will cost you $595. 

That high start-up cost does 
buy you some needed accesso- 
ries. Poget includes a null mo- 
dem cable for transferring files 
from your desktop machine 
through the Poget PC’s propri- 
etary expansion port. Quite a bit 
of useful software is also stan- 
dard. The machine comes with 
PogetTools, a memory-resident 
assortment that includes a mo- 
dem package, a word processor, 
and a calculator. Along with 
DOS 3.3, BASIC, PogetTools, 
and the system BIOS, you also 
get PQ-Link, a file-transfer pro- 
gram that resides in 640K of 
your ROM. 

The preproduction unit 
comes very close to realizing 
the potential of its design. If the 
production-level release of the 
Poget PC incorporates the 
changes its manufacturer prom- 
ises, it’s bound to change the 
way that many people look at 
personal computing. a 
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The Poget PC 

Poget Computer, 201 San 
Antonio Circle, C-250, 
Mountain View, CA 94040; 
(415) 948-6688. 

List Price: $1,995: 64K RAM 
card, $160; 256K RAM card, 
$375; 512K RAM card, $595. 
In Short: In addition to its liny 
size, the Poget PC offers 
innovalions in power 
management and dala Storage. 
Prototype suffers frorn some fil 
and finish problems. 
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IBM Personal Page Printer Il 
Features Three Emulations 


HANDS ON 
by Mitt Jones 


IBM’s first stab at a PostScript 
printer may have legitimized 
PostScript within the PC indus- 
try, but the IBM Personal Page 
Printer itself was more notable 
for its faults than its virtues. 
With its latest PostScript offer- 
ing, IBM completes an admira- 
ble redesign effort that may 
make the Personal Page Printer 
II one of the more popular Post- 
Script printers going. 

Still based on Ricoh’s 6- 
page-per-minute engine, the 
$4,999 Personal Page Printer II 
Model 031 not only resolves the 
shortcomings of the original, 
but also adds a few innovative 
features most of the competition 
forgot. 

Chief among the Page Print- 
er II’s attractions are its three 
emulations. While the original 
could emulate only IBM’s own 
Proprinter, the Personal Page 
Printer II emulates the Pro- 
printer, the HP LaserJet Plus, 
and the Diablo 630. 

To enable users to pick their 
emulation of choice as painless- 
ly as possible, IBM also added 
automatic emulation switching, 
a touch that should prove espe- 
cially handy in network installa- 
tions. The printer requires only 
one of the host PC’s ports, but it 
assigns each of the logical ports, 
LPT] through LPT4, to a differ- 
ent emulation. A utility allows 
you to change or disable the as- 
sociations easily. 





Text 


DEFAULT 
Speed a 1 2 
Graphics POSTSCRIPT 
Speed o 40 C5 





{BM Personal Page Printer tl Model 031 






The Page Printer li offers 
automatic emulation 
switching. 


As if this acknowledgment 
that other printers exist were not 
enough, IBM has taken its new- 
found spirit of glasnost one step 
further by building an Apple- 
Talk network connector into the 
printer, alongside the parallel 
and serial connectors. 

Many of the other improve- 
ments revolve around the inte- 
gration of PostScript-specific 
components into the printer 
housing. Every PostScript 
printer requires an interpreter 
and a processor to handle the 
conversions. The original Page 
Printer coupled a *‘dumb print- 
er’’ to a full-length adapter that 
housed the processor and re- 
quired RAM. It relegated the in- 
terpreter and 29 of the printer’s 
42 fonts to the host PC’s hard 
disk rather than holding them in 
ROM on the adapter. 

While IBM was eager to 
point out that this design has- 
tened data transfer and made 
Adobe interpreter revisions 
much easier, the arrangement 










also tied up the host system for 
about 2 minutes at bootup while 
it loaded the interpreter into 
adapter RAM. And, before you 
could use any of the 29 fonts 
stored on your hard disk, you 
had to wait for the subsystem to 
download the outline, an annoy- 

ingly slow process. 

In contrast, 
this version builds 
a 16.7-MHz 

Motorola 
68000 pro- 
cessor, 2MB 
of RAM, and 
other hard- 
ware into the 
printer and 
holds its authentic Adobe inter- 
preter, along with all of its 47 
font outlines, in ROM. The 
printer still requires about 2 
minutes of warm-up time, but 
your system isn’t occupied by 
the processor as before. 

This version also allows in- 
stallation of an additional 2MB 
of RAM for a total of 4MB, 
more than enough to handle 
most complex print jobs. 

As one final boon, albeit an 
expensive one, IBM is offering 
a sheet feeder for the Page Print- 
er II. The $1,395 sheet feeder, 
which measures nearly 6 inches 
deeper than the printer and 
about an inch wider, looks a bit 
like a flat-bed trailer holding the 
Page Printer as cargo. With two 
200-sheet paper bins and a 50- 
envelope tray, however, the 
sheet feeder may be well worth 
its bulk for corporate uses, espe- 
cially in light of the Page Print- 
er’s normal capacity of only 150 
pages. 

In testing, the Page Printer II 
performed well, if not spectacu- 
larly. Compared with the other 
PostScript printers reviewed in 
this issue, the tested 5-ppm 
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IBM Personal Page Printer Ii 
Mode! 031 

IBM Corp., Contact your 
nearest authonzed dealer; 
(800) 447-4700. 

List Price: $4,999; upgrade 
from Model 030. $750: 2MB 
additional RAM, $1,495; 
Personal Page Printer il Sheet 
Feeder, $1,395. 

Dimensions (HWD): 8.5 x 33 x 
17.4 (includes trays). 

Weight: 35 Ibs. 

Emuletions: Postscript, HP 
LaserJet Plus, IBM Proprinter 
XL, Diablo 630. 

in Short: A versatile 6-ppm 
PostScript printer with 47 built- 
in fonts, three automatic 
emulations, maximum RAM 
capacity of 4MB, and 
AppleTalk support. 
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speed of the Page Printer II 
places it ahead of the slowest of 
the lot but still on the slow end 
of the spectrum. 

The Page Printer handled 
LaserJet Plus emulation well 
overall, but botched minor as- 
pects of the test. For instance, 
while it did a beautiful job with 
shading, hatching, and working 
with a downloaded font, it 
failed to compensate for the 
quarter-inch difference in page 
margin between it and the La- 
serJet Plus. 

The Personal Page Printer II 
offers a wealth of features in a 
package that is well thought out 
and well implemented. Its auto- 
matic emulations and Apple- 
Talk support make it a versatile 
choice for single-user applica- 
tions or small networks. With a 
tested speed of only 5 ppm, 
however, the Page Printer II 
may prove too limited for large- 
scale network duty. a 
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back.” Lorne Bowerman, R&L MicroServices Inc. @ “As a WordPerfect certifled Instructor, I IBM Line Draw 


feel that aii my students should know about your program and | make a point to mention 
It.” Don Williams, Computer Learning Centers of America. @ 


A $99.95 Introductory Offer! 


Include $5 shipping & handling, 2nd Day Air. 





Make Checks payable to SWFTE international. 
- Four Glyphix fonts, scalable from 3 to 120 point. FAX Orders (302) 429-0532 
- Type effects including reverse, outline, shadow and more. In DE (302) 429-8434 — 
. i . .™ 
International characters and symbols -&¥teO@J§ Oviler Tall Frée = 


- Automatic installation software for WordPerfect 5.0 


- Glyphix Zingbats AD VOrx>@O%Y 800-237: -9383 


- A 30 Day NO-QUESTIONS-ASKED Guarantee 
- TOLL FREE Technical Support 


TECHNICAL REQUIREMENTS IBM PC, AT. XT, PS/2 or compatible with a minimum of 512Kb RAM, a hard disk, MS-DOS 

2.0 or later, a LaserJet Pius, Series II or compalible printer with §12Kb of printer memory. 

Giyphea Hervenca, Garwmand. Tyres floman Oxford Bucherghan Unrvernty Omate Manuicnet Coppertetd, Rockland, Exchequer Senpi. Avan Guard. Gibewtar Bongo Black, Obetesk. 

‘Gamerton, Pauane, Eterna, Chasse Typeerater and Mew York Deco are iradenames of SWFTE internabora. UN) 

© 1989 SWFTE international Ltd SWFTE International, Ltd 128-D Senatorial Drive, Greenville, De 19807 
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Toshiba PageLaser6: 
A Low-Cost Alternative 


HANDS ON 
by Jonathan Matzkin 


If HP is far from alone in the la- 
ser market these days, the La- 
serJet Series II nevertheless re- 
mains the standard for work- 
horse nonimpact printers. 
Toshiba America Information 
Systems’ new entry in the com- 
patible derby, the Toshiba 
PageLaser6, aims to provide 
that critical HP compatibility, 
along with some new wrinkles 
of its own and a low price. 

The $1,899 PageLaser6 
packs a 6-page-per-minute en- 
gine and comes with a 150-sheet 
paper cassette. Like the Laser- 
Jet Il, the PageLaser6 offers 
300-dot-per-inch resolution, 
and Toshiba’s machine accepts 
standard LaserJet II cartridges 
in its two slots. Toshiba warns 
that some third-party cartridges 
may not work. 

The PageLaser6 has 512K of 
standard RAM and supports up- 
grades of IMB ($499), 2MB 
($999), and 4MB ($1,999) for 
those monster graphics jobs. 

Noticeably more compact 
than the LaserJet II, the Page- 
Laser6 measures 8.5 by 16.1 by 
15.4 inches (HWD) and weighs 
35.3 pounds. Rather than the 
commonly found Ricoh or 
Canon laser engine, Toshiba 
opted for technology from TEC 
(Tokyo Electric Co.). The Pa- 
geLaser6 gives away 2 ppm to 
the LaserJet II but is rated at 2 
ppm faster than the Series IIP, 





HP’s economy model. In PC 
Labs benchmark testing, the 
PageLaser6 clocked in at a re- 
spectable 5.7 ppm. 

The PageLaser6 also gener- 
ates respectable output. In our 
graphics test, in which the print- 
er reproduces a scanned photo, 
the Toshiba produced results 
that stand up next to those from 
any printer in or near its price 
range. Blacks were dark and 


The Page- 
Laser6 
offers HP “4 
compati- 
bility and 
some new 
twists. 





solid, and the PageLaser6 hand- 
somely reproduced a good 
range of gray shades. 

The unit sailed through tests 
for compatibility with the La- 
serJet II, and the PageLaser6 
worked well with several appli- 
cations configured with Series 
II drivers. Given the widespread 
availability of HP drivers, the 
PageLaser6 should not lack for 
compatible software. 

Toshiba goes beyond HP a 
bit by offering an internal Pres- 
tige typeface. Unfortunately, 
Toshiba’s otherwise outstand- 
ing documentation fails to list 
the HPPCL control codes neces- 


Toshiba PageLaser6 
















Graphics 
Speed 
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sary to access the Prestige fonts. 
So Prestige-conscious users will 
have to wait for software devel- 
opers to offer custom drivers for 
the PageLaser6. 

Despite this one annoying 
omission, the manual is excel- 
lently written. Toshiba supplies 
a brief, nontechnical, and in- 
structive description of laser 
printer technology. Even better 
is the section on initial installa- 
tion of the consumables and set- 
up of the printer. The language 
is bell-clear, and the instruc- 
tions are keyed to easily identi- 
fiable landmarks inside the unit. 

Like the Series II, the Page- 
Laser6 has a knob on the inside 
of the printer housing that lets 
you control print density. The 






adjustment range isn’t very 
broad, but different settings did 
have a visible effect on the out- 
put darkness. 

Unlike the Series II, the To- 
shiba printer uses separate, re- 
placeable drum and toner car- 
tridges. The toner, which 
Toshiba estimates has a 3,000- 
page lifespan, costs $49. A new 
drum, with an estimated life- 
span of 10,000 pages, costs 
$149. 

The PageLaser6 sports a 
control panel similar but not 
identical to that of the LaserJet 
Il. An array of plastic mem- 
brane switches sits to the right 
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Toshiba PageLaser6 
Toshiba America information 
Syslems inc., Compuler 
Sysiems Division, 9740 Irvine 
Bivd., irvine, CA 92718; (714) 
583-3000. 

List Price: $1,899; 1MB 
memory card, $499; 2MB 
memory card, $999; 4MB 
memory card, $1,999; toner 
cartridge, $49; drum, $149; 
rear output tray, $39. 
Dimensions: 8.5 x 16.1 x 
15.4 in. 

Weight: 35.3 Ibs. 
Emuiations: HP LaserJet li, 
iBM Proprinter XL24 

in Short: A compact, solidly 
performing alternative lo the 
LaserJet ili at an eye-catching 
low price. 
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of a 1-line, 16-character LCD 
display. Setting options such as 
emulation, number of copies, 
and type of interface presented 
little difficulty, but the LCD 
display could definitely use a 
boost in contrast; it was difficult 
to read in less-than-perfect 
lighting conditions. 

The PageLaser6 employs a 
straight paper path, but the rear 
output tray necessary for this 
mode will cost you $39. The La- 
serJet II’s flip-down rear tray 
comes with the printer. 

On price alone, it’s tempting 
to compare the Toshiba Page- 
Laser6 to the $1,495 HP Series 
IIP rather than to the Series II. 
But the PageLaser6 is nearly 2 
ppm faster than the ITP and has a 
standard paper cassette that’s 
100 sheets roomier. Thus, the 
more appropriate comparison is 
to the Series II, and it’s a com- 
parison that the price- and per- 
formance-conscious user 
should make. a 
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Notool’s just right for 2 computer and place it 
‘ ; directly into your Microsoft * 
every job — that's why D 
we've created a family of eren O S. rr sere ete 
mc" Different Tools, umaun. 
ou get the right too! AL Tava 
for a communications eren 0 S. how — it’s available from 
CROSSTALK. Of course. 
halons ou A i] CROSS | “A K. CROSSTALK for Windows 
TAI offers terminal emula- 
CROSSTALK XVI ‘CROSSTALK "XVI XVI tions, file transfers, 
With over With over 700,000 users users, and a powerful subset 


CROSSTALK XVI has been proven 
; bymore users in more 
applications and 












tions than any 
other communi- 
cations program. 
You can continue 
using your PC 
and its applica- 
» tions while 
CROSSTALK® 
handles your 
x eesti 
\ chores inthe 
background. 
CROSSTALK’s 
easy-to-use 
commands, 
logical 





, 
~ and on-line help 
make it the right 
tool. CROSSTALK XVI has been the 
leading PC communications pro- 
gram since the PC was introduced, 
and continuing improvement has 
kept it that way. 


CROSSTALK*Mk.4 


Ready for the future, CROSSTALK 
Mk.4 easily meets today’s 
challenges. Operated by menus, 
Alt-keys, or commands, 
CROSSTALK Mk.4 is unequaled in 
versatility. It works with dozens of 
different communications devices — 
including networked devices — 
and offers over 25 terminal emula- 
tions and file transfer protocols. 
With the Crosstalk Applications 
Script Language (CASL), you can 
create custom menus and 


status screen, | 


| applications to help new users easily | of CASL with easy-to-use pull- 


tackle complex tasks, or completely 


automate up to 15 simultaneous 


under more condi- | sessions. If what you're using 


doesn't quite fit the bill, or if you 


down menus. 








want to standardize on one package | © J 


to handle all your communications 


needs, this is your tool. 


CROSSTALK‘ for Windows 


This tool was crafted just for the 
Microsoft® Windows operating 
environment including 
Dynamic Data 
Exchange. With 
_ CROSSTALK, vou 
: can retrieve 
data from 
aremote 
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Well Crafted Tools 


All CROSSTALK programs offer you 
everything you would expect from 
today’s communications programs — 
and more! We represent high 
performance easy-to-use software, 
offering exact terminal emulations, 
a variety of protocols for fast error- 
free file transfers, and the ability to 
completely automate communica- 


| tions tasks. 


Use the right tool that fits - you'll 
find it under the CROSSTALK 
name, 


CROTALK’ 


SOMMUNICATIONS 
Wo 


1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404-998-3998 

A Division of Digital Communcations 
Associates, Inc deer 

CROSSTALK is a registered trademark of Digital 


inc. Other trademarks appearing in this ad are 
trademarks of their respective companies. 





ACMA 286/12 
Desktop System 


— Intel 80286-12 CPU running at 
6/12MHz (keyboard switchable) 

— Chips & Technologies "NEAT" 
CHIPSet, and AMI BIOS 

- 512K RAM, expandable to SMB 
on system board (100ns) 

— O wait state with page mode 
interleaved arrangement 

— 384K Shadow RAM 

— Five 16-bit & three 8-bit slots 

— 200W UL, CSA & TUY approved 
power supply (110/220V) 

— Supports EMS/LIM 4.0 

— Supports 80287 math coprocessor 

— 1.2MB or 1.44MB floppy drive 

— I: interleaved dual hard/floppy 
disk drive controller 

— Parallel & serial ports 

— Clock calendar w/battery back-up 

~ Enhanced 101-key keyboard 


$775 


wun Mesior® Mono EGA VGA 


40MB/28ms $1,259 $1,559 $1,659 | 
6SMB/28ms $1,399 $1,699 $1,799 | 


] 

| 286/16 $985°$895 

| ee Mono EGAN GA: 
|40MB/28m. $1.459 $1,759 a4 
|8UMB/28ms $1,699 $1,999 $2,009 











286/20 $1,095 





More Than A Grea 


",..power, value & a new 386SX!" 
Buy any Acma computer and if you don’t absolutely love it, we'll buy it back! 











t Price 





All 286 and 386 compuler sysiems are compatible with MS-DOS, PC-DOS, 0S/2, UNIX, XENIX and Novell 


ACMA 386/20 ACMA 386/25 ACMA Diskless 


Professional System Business System Ethernet Workstation 
— Intel 80386-20 CPU running at — Intel 80386-25 CPU running at — Diskless workstation with Intel's 
6/8/ 16/20 MHz. 6/8/20/25 MHz. 80286-12 CPU running at 6/12MHz 
- AMI BIOS ~ AMI BIOS — Novell compatible (NE-1000 standard & 


— IMB 32-bit high-speed RAM. — IMB 32-bit high-speed RAM, NE-2000 optional) 


expandable to 16MB (System expandable to 16MB (System ~ 640K RAM (on system board) 
board expands to 8MB of 32-bit board expands to 8MB of 32-bit — Built-in Ethernet interface 
RAM) RAM) — Remote Boot PROM 
— O wait state with page mode - 0 wait state with page mode — Supports 80287 math coprocessor 
interleaved arrangement interleaved arrangement a 
— Parallel & serial ports 


— Shadow RAM for system & video 
BIOS relocation 


— Shadow RAM for system & video 


BIOS relocation — Upgradeable to a full function PC-286 


— Two 3.5" half-height drive slots 


— Supports EMS/LIM 4.0 — Supports EMS/LIM 4.0 1 rm : ' 
— Supports 80287, 80387 and ~ Supports 80287, 80387 and = ball sa —s w/power supply 
Weitek math coprocessors Weitek math coprocessors — Five expansion slots 


— Enhanced 101-key keyboard 


$945 


— One 32-bit, five 16-bit & two 8-bit 
expansion slots 


— One 32-bit, five 16-bit & two 8-bit 
expansion slots 


~ 200W UL. CSA & TUV approved — 200W UL, CSA & TUV approved 
power supply (110/220V) power supply (110/220V) ARCnet Workstation 

— ROM-based setup — ROM-based setup 

— 1.2MB or 1.44MB floppy drive - 1.2MB or 1.44MB floppy drive ~ Diskless workstation with Intel’s 

— 1:1 interleaved dual hard/floppy = I:1 interleaved dual hard/floppy 0286-12 CR zunning at G/12MHz 
disk drive controller disk drive controller — 640K RAM (on system board) 

— Parallel & serial ports ~ Parallel & serial ports — Built-in ARCnet interface 

— Clock calendar w/battery back-up — Clock/calendar w/ battery back-up ~ Remote Boot PROM 

~ Enhanced 101-key keyboard — Enhanced 101-key keyboard — Star Topology (Bus Topology optional) 

— Supports 80287 math coprocessor 


nF 795 — Parallel & serial ports 
, ; 

— Upgradeable to a full function PC-286 
[wi ois Mule EGA VGA — Two 3.5" half-height drive stots 


65MBPRms $2399 $2,699 $2,799| — Low profile case w/power supply 
|120MB/28n $2,799 $3,099 $3199| — Five expansion slots 
— Enhanced 101-key keyboard 


$859 


$1,495 


With Moat Mono EGA VGA | 
65MB/28ms $2,099 $2399 $2,499 
120MB/28ms $2,499 $2,799 $2.899_ 


Vertical Case Option Add $175 
Replacement Parts Air Expressed 
To You & We Pay The Freight! 


























We 2-Year Warranty 
Wi Unlimited Toll Free Technical Support 
Wi Leasing Available” 


386SX VGA Executive Package - Monitors 
i| Includes FREE Surge Protector and Printer Stand oe : a 


ACMA‘s 386SX with Intel's 80386SX-16MHz CPU- New Enhanced Multisyne Plus 





Lhanksgiving Operene. 
45 Day "Risk-Free' Money Back Guarantee 


14" VGA Monitor & 


Regularly $595 


Now Only! $495 


Fortune 1,000 Corporate 
Quantity Discounts! | 





Tremendous 
Savings! 
a | Buy moastor & rideo card combinations and 


get even bigger discount Call today for 
Call | detatts and save BIG with thes great offer! - 











| AT CHIPSet - 16MHz CPU - 0 wait state - page mode interleaving - IMB Hyundai = Special! = 5 
RAM - 80387SX math coprocessor support - six 16-bit and two 8-bit 12" Monochrome $74 Printers 
! expansion slots - 200watt UL approved power supply - 40MB/28ms hard 14" EGA, .31 Dot Pitch $295 Epson: 
1 drive -a 1.2MBor 1.44MB floppy drive - parallel and serial ports - enhanced 14° VGA. 31 Dot Pitch $299 LX810, 180/30 c $185 
| 101-key keyboard - 16-bit VGA card and VGA monitor with tilt/swivel 14” VGA, .41 Dot Pitch $279 FXB50. 330/88 oe $339 
{| stand - Panasunic 1191 printer (240/48 cps) - 6° parallel printer cable - ten LQ510, 120/60 cps $339 
diskettes - computer paper. Uprgrade with various video options and/or Video Cards 1.9850, 330/88 cps $519 
larger hard drives. ATL LQ1050, 330/88 cps Call 
" " LQ2550, 400/108 cps Call 
S ecial 2,245 VGA (Bese 640x480) $195 : 
‘ 3865X Executive’ Special P $ ae VGA Wonder (256K: $275 Panasonic: 
i oe Se Orchid: 1180, 192738eps SKS 
'' Complete 286 Business Package Pro-Designer VGA sexs $275. | 124 Tomoncoe $329 
1 Pro-Designer VGA+ ($12K) $325 1592, 220/38 cps Call 
i : Includes FREE Surge Protector and Printer Stand Paradise: 1595, 290/51 cps Call 
1524, 240/80 Call 
| | ACMA's 286/12MHz - 0 wait state - page mode interleaving - shadow vounees al ae 4450 ba 
' RAM for BIOS relocation - EMS/LIM 4.0 support - dual hard/floppy . " si : 
ls controller - §12K RAM peat to 8MB on ie Gp ca on bs if en nee 45 Day "Risk-Free" 
‘| based setup - 80287 math coprocessor support -five 16-bit and three 8-bit ast Write Money-Back Guarantee! 
j | €xpansion slots - 200watt UL approved power supply - 20MB hard drive - RAM VGA 379 si right, try any ACMA 
| a 1.2MB or 1.44MB floppy drive - parallel and serial ports - enhanced ACMA: eauaare? ae Path ef erty 
|: 101 -key keyboard - monochrome monitor with tilt/swivel stand - Panasonic Mono/Graphic $39 eae not 100% eee atkanan 
j | 1180 printer (192/38 cps) - 6° parallel printer cable - ten diskettes - computer Color/Graphic $39 ths onc sintal Return aorta ful 
i| paper, Upgrade /with EGA or VGA displays and/or larger hard drives. EGA $129 etuna He queued ahd 
VGA $169 thi } : 


286 Business" Special $1,295 
Lye ——————— — 








Terms And Conditions 

All computer systems come with a two year warranty* and a 45 duy nsh-free moncy back guarantee, On-sile service 
is an oOphion, and icasing ax available for commereial accounts - please call for details. Get a 1% discount for cash und 
check prepayments or wire iransfer on computer systems Personal checks are accepted and take seven business days 10 
clear. There are no surcharges for Visa or Mastercard purchases, and we accep! COD via certified check Please add 2% 
for shipping and handling ($3 mmimum), or 3% for 2nd day air shipments, on all computer systems. In California add 
7% sales tax. Software, printers, monitors and shipping are not relundable. Replacement parts are cross-shipped vio 
2nd day air after processing the RMA (retumed materials authorization}, The customer assumes all responubility for 
returning defective parts to Acma, Call for shipping cost for Miliary addressed (APO/FPO), of if outside the continental 
United Stas. We are not responsible for errors in typography or photography, and we reserve the nghi to substitute 
equivalent parts, All prices and specifications are subject to change without notice, and all brand names are registered 
trademarks of thea respective companies 





























* All ACMA computer customers receive a Iwo year warranty. First year cover: all parts and labor, and the second 
year covers labor. Please call for complete details, Monitors and printers are covered by manufacturer's warranty. 


..._ Government, Corporate & University P/O’s Welcome! 


... The Price Performance Leader! 












on 





"We're this confident because our 
systems are that good!” 










Open Vi Days A Week! 
800 - 666 - 8898 


Mon - Fri 7:00am to 6:00pm 
Sat - Sun 9:00am to 3:00pm 


Technical Support 800-666-7868 


Mon - Fri 8.00am to 5:00pm 
{All times Pacific Standard Time) 
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Acma Computers. Inc. 117 Fourier Avenue. Fremont, CA 94539 -- Corporate Orice: (415) 438-4400 Fax: GIS} 438-4408 
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FINALLY, CAD FOR WINDOWS. 
DRAFIX WINDOWS CAD. 


At last the power of true, high performance CAD is available far 
Windows. Drafix Windows CAD. With features that take yau far beyond 
any Windaws drawing package you currently use. 

Powerful CAD. Windows CAD is the first ond only Windows soft- 
wore to provide all of the designing and editing functions demanded by 
engineers, drafters, architects and ather seriaus CAD users. It affers 


roultiple interactive viewports, allowing you ta work in four views simul- 


taneously. Associative dimensioning, ossociative crosshatching and a 
pawerful macro pragramming language are just a few af its features — 
and that’s just the beginning. 

Quick to learn, easy fo use. Windows CAD lets you take full 
advantage of your Windows experience. If yau already use Excel, 
Pogemaker, Micragrafx Designer, ar any Windows package, Windows 
CAD will have you daing precise, accurate CAD design in na time. And 
af caurse you can use all af the platters, printers and video devices 
thot wark with Windows. 

From a proven line af CAD products. Windows CAD is the 
latest in a full tine af highly rated CAD saftware that includes Drafix 
CAD Ultra, Drofix CAD QwkStart and Drafix 3-D Madeler. 

Order your copy of Drafix Windows CAD today! Now if 
you hove Windows, yau can hove the full power of true CD. Drafix 
Windows CAD. Only $695. For more informotion call us today at 
1-800-231-8574. 
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Dratix Windows CAD bes features 

you uivally find in pockages costing 

S times os much! 

Hem Attributes 256 kyers 8 colors 
Pinetypes Up to 60 dotubose uttnbutes 
boomy entity —Muthple inne wads 


hes/Geces | Cuvves/Sphines Polygons 
cand Potyimes — Elipses — Pantmarkers 
Freehand sketching 
loput Methods — Windows monv system 
Keyboard equivalents __ Ortho lock _ 10 stem 
nd grd snaps, mcking endpt, malgt, tangent 
ond mare — Keyboard entry of coordinates, 
OOPS (Lindo) Featxe Dynan Drog 
Quick zvonv/poe — Mule viewports all active 
Powertel Editing Features Yun entites 
to each other Stretch Fillet (round) 
Chander: (bevel) rasa Copy ~~ Move 
Maron Rotate Surays —” Select tems, 
by regi, entity, oftibute er combuahons, 


Associative Dimonsioning _ linen, 
Rodis, rameter Single Contrwous Bosefine 


Ordinate, Elevahon ot Bearing format 
23 terrunater types. Any olgrment 
Toleranang — English ond mein 

~ Frochon or Deomal 


Association Croashotching ond Solid 
Fill 15 crosshatch patterns, ANSI specs 
64 sold lils 


Text Editing — Word processing window 
‘Hultole fon styles 


Ou-Line “Help” systems 

Macro Pragromming Lenguege 

System Requirements 286 o 384 
processor Mxtosoft Windows 2 or later 
1 ib utternal memory or greater 
‘Windows-suppotted mause 

File Compatibility Avtocod Dif 
Drofa CAD HP GL. CF, OF fr 
database eitormonen 


Foresight Resources Corp. 
1-800-231-8574 


Excel, Pogemaker and Mecrografx Designer ore trademarks of thes respectrre comporuts 


See us at COMDEX/FALLI 
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PC Macsyma: Mathematica 
Competitor Is Strong 
In Computer Algebra 





Macsyma, the granddaddy of 
symbolic manipulation pro- 
grams, has just been released 
for 386 machines. Based on a 
project started 20 years ago at 
the Massachusetts Institute of 
Technology, the new version, 
PC Macsyma, offers an impres- 
sive set of tools in computer al- 
gebra and is highly programma- 
ble. Priced at $1,950, the 
program competes head-on with 
Wolfram Research's Mathema- 
tica but falls short of that pro- 
gram in some significant ways. 

PC Macsyma’s hardware re- 
quirements are awesome. The 
program requires 17MB of disk 
space, not counting IMB for the 
runtime version of Microsoft 
Windows that comes with the 
program. It uses virtual memory 
and requires a minimum of 
12MB of combined free RAM 
and swap-file space. If you want 
to produce hard copies of 
graphs, you'll need to run the 
program under the full version 
of Windows. 

The combination of PC 
Macsyma’s interface—essen- 
tially a command line displayed 
in a window—and Windows is 
analogous toa gorilla wearing a 
party dress. Although you can 
issue some powerful commands 
with confusing syntax like 


translate(hach,check., iter- 
ate,FX,FQ,FH,GETL,criter- 
lon,accelerate)$ 


your ability to edit at this com- 
mand line makes DOS look 
good. The only editing key at 
your disposal is backspace. 
While you can use Windows’ 
scroll bars to look at previous 
input and output, the only way 
to transfer any of that output to 
the current command line is to 
refer to the entire input or output 
of a previous line or to cut-and- 


paste using the Windows Clip- 
board if you have a mouse. 

In addition to scroll bars and 
the Clipboard, PC Macsyma 
makes use of Windows-style 
menus. You use the menus pri- 
marily to access the program’s 
help system, which holds the 
keys to the most important com- 
mands. The menu bar features 
such topics as Algebra and Cal- 
culus, which in turn bring down 
menus of more-specific com- 
mands. Choosing a command 
invokes a dialog box that allows 
you to cancel a command, insert 
acommand on the command 
line, or invoke an example or a 
command description. If you 
choose help, you'll be dumped 
out of the menu system onto the 


In the category of computer 
algebra PC Macsyma offers a 
wider array of functions than 
Mathematica. For example, 
Mathematica will factor poly- 
nomials only modulo a prime 
for functions of one variable, 
while Macsyma allows func- 
tions of many variables. Mac- 
Syma provides a well-developed 
library of Laplace and inverse 
Laplace transforms, while 
Mathematica will be introduc- 
ing these techniques in limited 
ways with Version 1.2. 

PC Macsyma’s biggest dis- 
appointment is its graphing ca- 
pabilities. On-screen graphs are 
mediocre compared with Math- 
ematica’s displays. The prob- 
lem gets worse. The only way to 
get hard copy is to paste a graph 
onto the Windows Clipboard as 
a bitmap and then paste it into 
Windows Paint or a similar pro- 
gram. Such a procedure guaran- 
tees that the printout will be at 
screen resolution rather than a 
higher printer resolution. 

Undoubtedly, Macsyma’s 
weakest link is performance on 
numerical calculations, which 
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PC Macsyma makes use of Windows-style menus and 


diaplaya grapha in windows. 


command line, where you’ ll see 
adescription of the command in 
question. 

PC Macsyma excels incom- 
puter algebra/symbolic manipu- 
lation and programmability , 
two of four elements that consti- 
tute a complete interactive 
mathematical environment. In 
the other two areas—numerical 
ability and graphics—the pro- 
gram doesn't fare as well. 


is unacceptable if you plan to 
use the program for large calcu- 
lations. Purely algebraic trial 
problems took comparable 
times with Macsyma, Soft- 
Warehouse's Derive, and Math- 
ematica, with Macsyma yield- 
ing the slowest times of the 
three. But factoring an 18-digit 
integer took Derive and Mathe- 
matica less than 15 seconds to 
complete, while Macsyma took 


FACT FILE 





PC Macsyma, Release 415.25 
Symbolics, Computer Aided 
Mathematics Group, 8 New 
England Executive Park, East 
Burlington, MA 01803; (617) 
221-1250. 

List Price: $1,950: $1,250 for 
academic inslitutions: steep 
volume discounts available for 
academic institutions 
Requires: 80386-based PC, 
MB RAM, 17MB hard disk 
Space (8MB additional RAM or 
disk space recommended), 
DOS 3.0 or later. 

In Short: An impressive set of 
tools in computer algebra with 
powerful programmability. 
Marred by poor graphics and 
slow numencs. Copy 
protected. 
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26 minutes. Inverting a 17 by 17 
Hilbert Matrix took Mathema- 
tica 7 seconds and Derive 5 sec- 
onds. When I tried to solve the 
same problem with Macsyma, I 
had to stop the calculation after 
4hours. When I tried a different 
method, Macsyma solved the 
problem in 87 seconds. 

On top of its performance 
problems, PC Macsyma is copy 
protected with a block that 
attacbes to your parallel port. 
The block is supposed to be 
pass-through, but | was unable 
to run the Brooklyn Bridge file 
transfer program through a port 
with the block on. 

Much to PC Macsyma’s dis- 
advantage, Symbolics has taken 
a solid but somewhat-out-of- 
date kemel and then used barely 
adequate resources to port the 
program to the PC. This comes 
through in the program's poor 
use of Windows, its inadequate 
printing support, and the fact 
that it will not work with such 
memory managers as QEMM- 
386 or 386-to-the-Max because 
the version of Phar Lap’s 
386/DOS-Extender it employs 
is over a year old. 

If you need one of Macsy- 
ma’s unique functions and your 
problems are either small or 
nonnumerical, this is the prod- 
uct you'll want. Otherwise, giv- 
en its cost, slow performance, 
and copy protection, another 
product in this market is likely 
to be a superior choice. a 
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First Looks 


Toshiba T3200SX: Fast, 
Functional, and Expensive 


HANDS ON 
by Lori Grunin 


Slipping neatly into the niche 
between the 286-based T3200 
and the 386-based T5200, the 
relatively powerful Toshiba 
T3200S X sports the features 
any 80386SX-based portable 
should have. 

Unfortunately, Toshiba’s 
initial price of $6,299 puts the 
T3200SX into competition with 
16-MHz 386-based portables 
rather than with the 286- and 
other 386SX-based machines 
with which potential purchasers 
will be comparing it. 

In the standard configuration 
of the 17-pound AC-powered 
portable, you get a 25-millisec- 
ond 40MB hard disk drive and 





IMB of 80-nanosecond memo- 
fy expandable to 7MB or 13MB 
on the motherboard using 2MB 
or 4MB SIMMs. This combina- 
tion results in good but not out- 
standing performance. 

Installing additional memo- 
ry or an 80387SX math co- 
processor requires removing 
five screws and pulling off the 
keyboard—not too arduous a 
task. 

On the other hand, installing 
a standard PC board in one of 
the two slots (one a full-size 16- 
bit, the other a half-size 8-bit 
that doubles as a proprietary 16- 
bit) is somewhat trickier: you 
have to remove several metal 
plates and a plastic cover. A 
dedicated, proprietary modem 
slot is easier to get to. 


BENCHMARK TESTS: TOSHIBA T3200SX 


_ Although the Toshiba T3200SX shares the design 
of the 286-based T3200, the 16-MHz 386Sx- 
add machine's performance comes loses Ww pat 

of the T5100, which uses a 16-MHz 386 © 
processor. Overall, it-holds its own. in the, 
company of the desktop 386SX_ ~~ /> 


reachines we-ookedgt gage honed aes 








The T3200SX uses the same 
16-gray-shade gas plasma VGA 
display as the T5200 but has the 
same nondetachable design as 
the T3200, with LED indicators 
located on the hinge. It looks 
fine in office-type overhead flu- 
orescent lighting and dimly lit 
rooms, but if you ever need to 
adjust the contrast, you’re out of 
luck; the brightness control pro- 
vides little or no variation. You 
can also use an external VGA 
monitor simultaneously with 













Relative Times 
(Compaq Deskpro. ‘ 
9968 stooy 


“1989 issue. - 160 

‘The 80386 Instruction Mix benchmark 

test times a series of tasks specific to 

the 80386 chip. Since this test shows 

how the CPU operaies in the context of 

the bus, processor, system memory, 

and motherboard architecture, a faster =, 

time means better overall computer CE 

benchmark test measures the read/ a 

write speed of the first 640K of 

memory. Slower relative times can 

Indicate the presence of wait function, and bus speed. The test is a resuit of mechanical disk drive 

states or memory chips rated at slower without software disk caching. speed, hard diek controller function, 

access Fast times are advaniageous for and bus speed. This test minimizes 
programs that work with many short the effect of small hardware caches on 

The DOS File Access (Small segments of data. disk performance. tt is 

Records) benchmark tect times disk Performed without software 

‘throughput as a result of mechanical The DOG File Access (Large Records) caching. Fast times are advantageous 

disk drive speed, hard diek controller benchmark test times disk throughput as when large files are loaded. 

Performance Times DOS File DOS File 

(Times given in seconds) 80366 Conventional Access Access 

: instruction Mix Memory (Small Records) (Large Records) _ 

Toshiba T3200 WA 0.86 58.44 18.46 

Toshiba T3200SX 4.56 0.66 81.18 5.89 

Compaq Deskpro 386S 4 48 0.83 64,04 7.31 

Toshiba T5100 4.28 0.63 52.64 14.01 


N/A—Not applicable the Toshiba T3200 uses an 80286 processor. 


EEG PC MAGAZINE NOVEMBER 14, 1989 


The T3200SX 
features a 16-gray- 


the gas plasma screen. 

Although it was unavailable 
at review time, Toshiba will be 
including a TSR (similar to the 
one that comes with the T3200) 
that lets you alter the mapping 
of color to gray shades to im- 
prove the display. 

Other standard features in- 
clude a 1.44MB floppy disk 
drive, two serial ports, and one 
parallel port that performs dou- 
ble-duty for either an external 
floppy drive or a printer. If you 
dislike the 91-key keyboard, 
you can plug your favorite re- 
placement into the external key- 
board port. And if security is an 
issue, you can slip a lock 
through a tab on the T3200SX 
and chain it to your desk. 

Toshiba bundles DOS 4.01, 
QEMM-386, and the PC-Kwik 
PowerPak with the system; 
OS/2 1.0 costs an extra $325. 
Product support includes a toll- 
free hotline and a one-year lim- 
ited parts-and-labor warranty. 

All in all, the T32008X is a 
good machine for people who 
want an office computer that 
they occasionally need to lug 
home, but not a clear winner in 
an increasingly crowded field.= 





Computer Systems Division, 
9740 Irvine Bivd., Irvine, CA 
92718; (800) 457-7777, (714) 
§83-3000. 

List Price: $6,299. 

tn Short: A fast and 
functional—#f slightly 
overpriced—addition to 
Toshiba's line of sturdy portable 
computers. 


THOM O'CONNOR 


The Product Is Great, 
The Price Is Right, The Call Is Free. 


CPU 286 AND 386 STANDARD FEATURES: 


*1MB RAM 

® AWARO BIOS 

® ZERO WAIT STATE MEMORY ACCESS 

® 1:1 INTERLEAVE FLOPPY/HARO OISK CONTROLLER 

= 12MB OR 1.44 FLOPPY ORIVE 

= 101-KEY TACTILE FEEOBACK KEYBOARO 

® 2SERIAL PORTS, 1 PARALLEL PORT ANO 1 GAME PORT 


CPU 386SX 


$1,095 


BASIC SYSTEM 


Includes ell stenderd lestures, plus. 

@ INTEL 32-BIT 80386SX CPU 

® 1MB RAM{EXPANDABLE TO BMB ON 
BOARO); 384K BIOS SHAOOW RAM 

®= LIM EMS V4 ORIVER INCLUOEO 

® SUPPORTS INTEL 80387SX 
CO-PROCESSOR 


“tt seems eble to do what other SX machines do, only 
better and faster” —August 1989 


CPU 386/20 Includes ali slenderd feelures, plus: 
$ @ INTEL 32-BIT 80386 20MHz CPU 
1,495 us na ron usta 

BASIC SYSTEM ON BOARO} 

e@ LIM EMS V4 SUPPORT 

= SUPPORTS 80387-20 OR WEITEK 
3167 CO-PROCESSOR 

® CACHE MEMORY OPTIONAL 


Includes all slendard leelures, plus 
@ INTEL 32-BIT 80386 25MHz CPU 
“ia ns ae" 
5 1 

BASIC SYSTEM ON BOARO} 

= LIMEMS V4 SUPPORT 

® SUPPORTS 80367-25 OR WEITEK 

3167 CO-PROCESSOR 


PC ® CACHE MEMORY OPTIONAL 


“Only if you're flush with cash or restricted to buying from 
one of the well-known mekers ike BM or Compaq should 
you pass up considering the CPU 386" —July 1989 


CPU 386/25 


$1,695 


® 8 EXPANSION SLOTS 

* KEYBOARO SELECTABLE CPU SPEEO 

® FIVE HALF-HEIGHT ORIVE BAYS 

= 200W POWER SUPPLY 

® SYSTEM BOARO MAGE IN LS A 

© ONE YEAR WARRANTY ON ENTIRE SYSTEM & 18 
MONTHS WARRANTY ON SYSTEM BOARO 





CPU 286/12 Includes ell slanderd leetures, plus. 
$ @ INTEL 80286 12MHz CPU 
795 e Liars lida TO 4MB 
BASIC SYSTEM LIM EMS V4 SUPPORT 
= SUPPORTS 80287 CO-PROCESSOR 
AT 10MHz OR 12MHz 
« SPECIAL 10-VEAR-LIFE BATTERY 


“Don't pass over the CPU 286 12MHz.” —Sept 1989 
CPU 286/20 


$995 


BASIC SYSTEM 


Includes all slenderd feetures, plus’ 

= HARRIS 80286 20MHz CPU 

= 1MB RAM (EXPANOABLE TO 8MB 
ON BOARO) 

= 384K BIOS SHADOW RAM 

© LIMEMS V4 ORIVER INCLUOEO 

= SUPPORTS 80287 CO-PROCESSOR 
AT 10MHz OR 12MH2z 


All of our computer systems are 100% 
compatible with Novell, 3 COM, and 
SCO XENIX, so they can be added to 
virtually every network. And since we 
are a Gold-Authorized Novell dealer, as 
well as both 3 COM and SCO XENIX 


Authorized Dealers, our technical staff 
can help you plan and equip your 
network system, including all necessary 


hardware and software. 
MNOVELL 


Neb ROR A 





SCO} 


286 and 386 CONFIGURATION CHART 
(Add basic system price to the monitor/drve combination ol your choice ) 


wer aT GBT 

won VGAMONO VGACCOLOR. SUPER VGA 

T2OxsS___640x6E0 e00xE00 
: 340 


aMerzeMs “$ §00 5 680 $1,115 
GeMB2OMS $ G35 $815 $1,075 $1,250 
TuesMs $810 $990 $1,250 $1,425 
JOMBEMS $ B60 $1,040 $1,300 51,475 


FREE Software 

We offer FREE disk caching and 
comprehensive diagnostic software as 
an extra bonus value with every system. 

All of our systems are made in the 
US. at our California factory and come 
with our comprehensive warranty or an 
optional on-site maintenance plan from 


GE Computer Service 





if you do have a problem, a GE 


16 BIT 16 BIT 16 BIT 
VGA COLOA SUPEA VGA 


640x480 BOOX600 


$1,720 $1,865 





sous/2ams $1,280 
ZOMB/20MS $1,850 $2,200 $2,465 
eae $2,250 $2,690 $2,865 


“Special prices listec avaiable only wth purchase ol complete sysiems. 








technician will come to your location — 
usually within 24 hours. 
Customer's Choice 

We've been faithfully serving 
customers since 1984, providing top 
quality computers with excellent service 
and prices. 

That's why our products are 
purchased by thousands of satisfied 
corporate and individual customers 


across America. 
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CPU 186 TURBO STANDARD FEATURES: 
© INTEL 16-BIT 800 186 16MHz CPU 
* FULLY XT COMPATIBLE (8 EXPANSION SLOTS) 
® ZERO WAIT STATE MEMORY ACCESS (EMS V4 
SUPPORT) 
= 512K RAM (EXPANDABLE TO 2MB ON BOARO} 


* FLOPPY CONTROLLER SUPPORTS 360K, 720K, 
12MB OR 1 44MB ORIVE 


= 12MB OR 144MB FLOPPY ORIVE INCLUDED 

® 101-KEY KEYBOARO 

® 1 SERIAL ANO 1 PARALLEL PORT 

= REAL TIME CLOCK WITH BATTERY BACKUP 

= SUPPORTS 80187 CO-PROCESSOR 

= 3 ACCESSIBLE HALF-HEIGHT ORIVE BAYS 

© 1 HIODEN 3-1/2" ORIVE BAY 

® SYSTEM BOARO MACE INUS.A 

= ONE YEAR WARRANTY ON ENTIRE SYSTEM & 
18 MONTHS WARRANTY ON SYSTEM BOARO 





CPU 186/16 This is the pertect upgrade lor the 
TURBO orginal PC or XT cless mechines. 
The CPU 186/16 Turbo is designed 
$595 for duty as either ¢ full-featured 
econormecel slend elone PC or as ¢ 
BASIC SYSTEM powerlul executive LAN node Il cen 


deliver six lo eight times the compu- 
ling power of the (8M XT, and outperlorms both the 1BM 
Model 30 as well es older ATs. 


186 CONFIGURATION CHART 
{Add basic sysiem price to the morulor/drive 
combination o! your choice | 








MONO _VGAWMONO VGA COLOR 
720X348 640X480. 640X480. 

Z0MBrENS $385 $565 $850 

40MB/ZEMS $525 $700 $990 





“Special prices listed available only with purchase of complete systems. 


MOTHERSOARO 
30 DAY MONEY BACK GUARANTEE 


Se oe (7) 
1(800)824-2936 


In California: 1(800)662-6111 
Fax Orders: 1(618}960- -2926 


a a A 












12803 Schabarum Ave., Irwindale, CA 91706 
Inquires: (818)338-5959/Technical support: (818)814-2367 
Sales Mon-Fn 7am. to 6p.m./Sal 10am lo 3am PST 
VISA, MC, American Express, personal and cashier's 
checks end P0.s welcome. 


saverved Prim and aysiom cohesion are bye! 
Oral MANS We FARRAR A Bes reIpeClat CORGSUR 


First Looks 


ProQube Instantly Transposes 
3-D Spreadsheet Data 





This year, the big guns of the 
spreadsheet business—Lorus 
1-2-3, Release 3; SuperCatc 5; 
and the just-announced Quattro 
Pro—have jointly proved the 
value of multipage modeling 
and have made three-dimen- 
sionality an essential feature of 
top-flight spreadsheet pro- 
grams. 

One little gun that has been 
focusing on three-dimensional- 
ity for some time is FormalSoft, 


Qight side of Yoriqabe 
Mor kube: .F 


View 





512 pages, has beefed up the 
macro facilities, and has added 
a graphing module (from Media 
Cybemetics) in the form of ade- 
tachable TSR. The new prod- 
uct’s claim to fame, however, is 
a setof View commands that in- 
stantly transpose and reorient 
three-dimensional data. 
Picture a worksheet that 
tracks expense figures by time 
period for each of several com- 
pany divisions. The expense 
categories are in rows and the 
periods in columns, and each 
page of the file has been sup- 


ProQube’s /WorkQube, View command lets you look at a 
worksheet from six different perspectives. 


an erstwhile shareware firm. In 
the February 16, 1988, issue of 
PC Magazine, FormalSoft’s 
QubeCalc, a 64-by-64-by-64 
shareware worksheet with some 
unusual data-slicing features, 
was awarded an Editor’s Choice 
designation in a roundup of low- 
end spreadsheet programs 
(‘Spreadsheets for Modest Pro- 
posals’’). Now, with ProQube, 
the company has plunged boldly 
into the mainstream spreadsheet 
market. 

Priced at $247.50, ProQube 
is a completely rewritten super- 
set of QubeCaic. FormalSoft 
has expanded the dimensions to 
512 rows by 512 columns by 


plied by a particular division 
manager. With a simple Pro- 
Qube View command, you can 
instantly rearrange this informa- 
tion so that divisions are in col- 
umns and each page covers a 
particular quarter. A different 
View command lets you flip the 
structure, placing the divisions 
in rows and the time periods in 
columns and devoting each 
page to a single expense catego- 


Accomplishing these re- 
arrangements in most spread- 
sheet programs would be an er- 
ror-prone process requiring 
extensive use of transposition 
commands. For many users, it 
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would be more trouble than it’s 
worth. But with ProQube, the 
rearranging is effortless and er- 
ror-free. 

ProQube invites you to think 
of your three-dimensional data 
as a sort of Rubik’s Cube. When 
you begin working with a mod- 
el, you are said to be looking at 
the front face of the cube. The 
View Right and View Top com- 
mands rotate the cube 90 de- 
grees, giving you the two trans- 
positions described above. 

The metaphor comes apart, 
however, when you ask to see 
the back, left, or bottom of the 
cube. Strictly speaking, the 
back face should have the same 
layout as the front, but with the 
left-right order of the columns 
reversed. Instead, ProQube’s 
back face shows your data 
paged in the same way as its 
front face, but with the row data 
displayed in columns and vice 
versa. The left and bottom faces 
offer similarly shuffled versions 
of the right and top faces. 

Two other ProQube attrac- 
tions are worth singling out. 
The first is a page-look-up func- 
tion, which lets you create an ar- 
ray of look-up tables with each 
table on its own page. The func- 
tion uses the upper-left-comer 
cell of each page as an index 
value and accepts both column 
and row offset arguments. This 
function has no direct counter- 
part in most other spreadsheet 
programs; it is handy for appli- 
cations, such as determining 
payroll deductions, that require 
choosing among multiple tables 
before looking up values. 

The second attraction is an 
unusually rich application tool 
kit. Macros, which reside in 
separate disk files, can be re- 
corded as well as created 
through an editor, can be as- 
signed to any keys (including 
the function keys in all shift 
states), and can be triggered by 
events in the spreadsheet. Thus, 
you can have a certain macro 
Tun only when the user enters an 
out-of-bounds value in a speci- 
fied cell. 

This feature, combined with 
macro statements specifically 
tailored for user assistance 
(verbs that plant text windows 
on-screen and/or create custom 
help and error messages), gives 


the ProQube programmer a leg 


up in developing applications 
for the novice user. 

These strengths aside, how- 
ever, ProQube is beset with 
limitations. Because pages ex- 
tend only to 512 rows, users will 
be unable to import deep models 
created in other programs. 
(dBASE files with more than 
512 records are split acros$ 
pages on import, but deep /-2-3 
files are simply truncated.) 
Compatibility with other pro- 
grams is incomplete; /-2-3 mac- 
ros are not translated, and a 
number of commands and navi- 
gational keystrokes differ from 
the industry standards in arbi- 
tary ways. 

ProQube's graph module is 
slightly more advanced than 
that of /-2-3, Release 2.2 (it in- 
cludes a high-low type option 
and some 3-D perspective 
choices), but not enough to mat- 
ter. And there are no data-query 
commands at all. ProQube’s 
brute-force recalc times, more- 
over, compare unfavorably with 
those of other spreadsheet pro- 
grams. 

ProQube offers analytical 
perspectives that are difficult to 
achieve in other spreadsheets. 
This fact, combined with the 
package’s relatively low list 
price, may justify acquiring 
ProQube as an adjunct to more- 
versatile programs, such as 
1-2-3 or SuperCaic. But for rou- 
tine number-tracking tasks that 
don’t require its multiple-per- 
spective talents, ProQube 
comes up short. a 


ProQube 

FormalSoft, P.O Box 1913, 
Sandy, UT 84091; (801) 565- 
0971. 

List Price: $247.50. 
Requires: 512K RAM (640K 
recommended), DOS 2.0 or 
later 

tn Short: ProQube excels at 
analyzing three-dimensional 
data from ali possible 
perspectives; its View 
commands instantly perform 
the equivalent of meny tedious 
trenspositions in other 
progrems. For more-com- 
monplace spreadsheet work, 
however, ProQube‘s 512 rows 
per page and limited 7-2-3 
compatibility may be liabilities. 
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=... aaieGe so sharp — bright yeuva ‘= 
think you were looking at a color slide.” pc Word Bs 


| Superior VGA imagery. One 
reason why PC World selected 
our CM-1296 VGA monitor as 

| a “Best Buy.” But there are 
other reasons, too. Reasons 
you'll find in every Tatung color 
monitor. Reasons that come 
from an uncompromised com- 
mitment to “Zero Defect” 

| manufacturing and adage 

| quality controls. Quality and 


performance. That’s why Tatung 
{ has become one of the world’s 


largest manu- Complete information about 


facturers of the full line of Tatung monitors 
color monitors. is yours for the asking. Simply 
When you buy, call our special 24 hour informa- 


and work with tion line: 1 (800) 765-2345. 





a Tatung color Tatung Company of America, 
monitor, yow’re 2850 El Presidio St., Long 
working with Beach,CA 90810 

CM-1296 VGA color monitor. 
more engineer- 12” non-glare CRT. Extra-fine 
ing, more 0.28mm dot pitch. \ 
manufacturing experience, and TAT UNG 
more value. The point is, you Engineering at Its best. 


just can’t buy a better monitor. See us at COMDEX Booth 2012. 
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First Looks 


ExcelMore Creates a 
Virtual Desktop in Windows 





If Microsoft Windows’ presen- 
tation limitations are your prob- 
lem, ExcelMore may be the an- 
swer. This $99 set of screen 
drivers takes advantage of ad- 
vanced features of EGA and 
VGA chip sets to create a Win- 
dows desktop larger than your 
monitor’s screen. 

With an ExcelMore driver 
installed, you can create larger 
windows that show more infor- 
mation. You can move around 
within this ‘virtual desktop”’ 
with sweeps of the mouse, sav- 
ing much laborious clicking on 
the scroll bars. Since Excel- 
More uses the panning and 
scrolling features built into your 
video hardware, screen re- 
sponse is instantaneous. 

In spite of its name, Excel- 
More enhances any Windows 
application. It offers three color 
and two monochrome drivers. 
The landscape formats are ex- 
cellent for viewing wide spread- 
sheets, while the portrait-format 
drivers are suited to working 
with drawing and publishing ap- 
plications. 

With the monochrome driv- 
ers, you can squeeze the display 
horizontally by a factor of two. 
This feature is a boon for man- 
aging the large work spaces Ex- 
celMore creates. Though the 
compressed display is so fuzzy 
and discolored as to be barely 
readable on an EGA display 
(it’s much better on a VGA dis- 
play), it’s good enough for 
moving windows around and 
gives you an acceptable bird’s- 
eye view of large spreadsheets. 

Since Windows won't let 
you install drivers from within 
itself, you must reinstall Win- 
dows compleiely for each Ex- 
celMore driver you want to use. 
This is not difficult (though the 
skimpiness and inconsistency of 
ExcelMore’s documentation 
don’t help), but it is tedious. 
Fortunately, once the drivers 
are installed, you can select 


among them by running a pro- 
gram from the DOS prompt be- 
fore starting Windows. 

The new perspective Excel- 
More puts on Windows takes 
some getting used to. Because 
you start out in the center of the 
visual field, menu selections 
tend to be off-screen. You can 
partially get around this prob- 
lem by customizing your desk- 
top. Unfortunately, customiz- 
ing won't help the tendency of 
dialog boxes to pop up off- 
screen; you'll just have to tain 
yourself to hunt for the box on 


| ExcelMore 
dramaticaily 
booata tha 
alza of your 
Windows 
desktop, 


making it 
eaalerto 

viaw large 
apreadaheeta. 


——— 


the appropriate occasions. 

ExcelMore is not without 
compatibility problems. The 
company claims it works with 
all EGA and VGA cards except 
the Genoa, but some device 
drivers produce a black bar in 
the middle of the screen. And 
munning the program that acti- 
vates screen compression 
locked up my system until I re- 
moved my expanded memory 
manager. 

Though no panacea, Excel- 
More can be a big help if you 
commonly work with large 
spreadsheets ordocuments. 
List Price: Exce/More, $99. 
Requires: EGA or VGA video 
card, Microsoft Windows 2.x. 
Aristocad Inc., 1650 Centre Point 
Dr., Milpitas, CA 95035; (408) 
946-2747. 
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PageGarden: Programming 
Language for Lasers 





Dan Bricklin’ s PageGarden has 
plenty of rich soil in which to 
grow laser-printed labels, in- 
voices, badges, tickets, and oth- 
er standardized or repetitive 
printing jobs, including listings 
and reports created from simple 
ASCII text files. Software Gar- 
den’s $99.95 package is a pro- 
gramming language designed 
exclusively for formatting text 
on HP-compatible and Post- 
Script laser printers, and it 
makes these printers do tricks 
that less-specialized forms gen- 
erators and mail-merge pro- 
grams can't imagine. 
PageGarden works by inter- 
preting a *‘description file’’ that 
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specifies the format, standard- 
ized text, and graphics elements 
to be printed on every page, plus 
the names of one or more stand- 
ard data files containing the text 
to be formatted. These data files 
can be any ASCII text files cre- 
ated by an editor, database, or 
Spreadsheet. You name the de- 
scription file as a command-line 
parameter when you run Page- 
Garden, and the program does 
its work without further inter- 
vention on your part. 

The description file and data 
files resemble the main and sec- 
ondary files in a mail-merge, or 
the style sheet and text files in a 
desktop publishing program, 
but PageGarden doesn’t give 
you a graphics screen for de- 
signing a page or an editing 


screen for modifying the text. 
You design the page with a pen- 
cil and paper. Then you use any 
text editor to create a descrip- 
tion file, using PageGarden’s 
simple programming language 
to define cach element in the 
page design. 

If you ever learned to write a 
five-line BASIC program, 
you'll find PageGarden’s \an- 
guage even easier. You can get 
a quick start by modifying the 
almost 50 sample programs sup- 
plied on-disk. Prepare to waste 
reams of paper while debugging 
and fine-tuning a description 
file. 

PageGarden’s language has 
commands for drawing lines, 
boxes, and circles; inserting and 
rotating .PCX and .EPS images, 
and downloading soft fonts. It 
can put shaded bands across a 
page to mimic old-style com- 
puter printouts and can insert 
line numbers. 

You can make the program 
read the numerical value from a 
field in a data file and select a 
different font for printing it, de- 
pending on what the program 
finds. Youcan increment values 
for automatic numbering of in- 
voices or tickets. 

If you want to print all the 
.TXT files on your disk in two 
columns of small type, a ten- 
line PageGarden program will 
do the job. If you want the page 
number to print over a graphic 
that rotates 90 degrees and 
prints a half-inch farther down 
the right margin on each new 
page, that takes a few more 
lines. You can also print text 
vertically, sideways, or upside- 
down on a LaserJet page that 
also includes normal text. 

You can duplicate many of 
PageGarden’s functions in ex- 
pensive word processors, data- 
base publishing programs, and 
forms software. But for repeti- 
tive printing on a laser, using 
PageGarden can be simpler and 
faster. r 
List Price: Dan Bricklin's 
PageGarden, $99.95. Requires: 
256K RAM, HP LaserJet Plus or 
compatible printer or any 
PostScript laser printer. (No 
graphics monitor required.) 
Software Garden Inc., P.O. Box 
373, Newton Highlands, MA 
02161, (617) 332-2240, 
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Buy CD-ROM now! CDP sells over 
200 quality CD-ROM titles for libraries, 
schools, legal and medical professionals, 
programmers, and many others. Over 
25 new titles are being published each 
month. With IBM, NEC, and HP 
announcing new CD-ROM based PC’s 
or Mini's, a CD-ROM drive is becom- 
ing as necessary as a floppy drive. 


Morsoft Srvall 
Business Consultant 


the expansion of the information 
industry.’ Bill Gates. 


CDP is the largest specialized supplier 
of CD-ROM productsin the US. Since 1987, CDP has supplied you with prompt 
service and expert advice...at the best prices. CDP is committed to CD-ROM 
and it shows. Our Unconditional Guarantee is unmatched, Our FREE Federal 
Express delivery is an industry first. Call now and tomorrow you will be driving 

these power CD-ROM products. } 
CIRCLE R/S #261/DEALERS CIRCLE #523 Aw 


1) f FOR ANY REASON you are unhappy with your purchase you may return it within 
REFUND. 


30 days for a FULL 
| 2) CDP will extend the Hitachi 90 day warranty period to 180 days and, during the warranty 
ee will wis replacement drives ee 





(Order line open M.S, 9AM-9PM EST) 


Fax Orders 212-737-8289 © Inquiries/Free tech. Support 212-737-8400 
DEALER INQUIRIES WELCOME 
FREE CD-ROM: Mail in yout order and receive the CD-ROM Source Disk 


FREE. Includes demos of many popular CD-ROM products and retails for $89. 
Federal Express delivery free for phone/fax orders within continental US. only 


Please send the package !’ve checked below. 
D Package “A’—Complete Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Bookshelf and CD-Play Demo (includes a coupon to purchase both Seat 
Pack/Small Business Consultant for $50 each) for only $899! 
L. Package 'B’*-Complete Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Bookshelf, CD-Play Demo and Programmer's Library (includes a coupon to 
purchase both Stat Pack/Small Business Consultant for $50 each) for only $1199! 
Please send the following drive configuration with my order: 
CJ Stand-alone Hitachi CD-ROM drive; Select G PC/XT/AT/386 

or CJ Microchannel (add $100) 
O Internal Hitachi CD-ROM drive (PC/XT/AT/386 Only) esesncal 






Breakthrough $899 Offer—Now You Can Drive CD-ROM 
UntilDecember 31, 1989 Compact Disk Products (CDP) Hitachi CD-ROM drives &% 
is packaging the just released third generation Hitachi Conte oe retail Og Aa peor a 58%, 
CD-ROM drive with Microsoft’s most popular CD-ROM bee: 3500, captured over 60% of the "4 C 2, Q 
software: markt with Se oa aes %, 2 to é 
Package A—For $899, includes Microsoft Bookshelf, mel (ner a ranalone) eles Pp Carats 
i September 1989 is Hitachi's powerhouse for ¢ 
Peck and Microsoft Small Busines MOSO —BBScmecdcmetonstmiagacntg | hy 
and a fineat pickup head motor. ni 
Consultant for only $50 each, a FREE copy @ HITA CHI features incile 8 die daisy chaining, stim vertical or 
of CD-Play Demo and FREE Federal iawow en a worden Lc halal and full audio CD capabilities (accessible 
Express delivery* M : 7 
icrosoft Bookshelf (retail $295); An indispensable 
Package B—PFor $1189 also includes Microsoft collection of Bae letrencs ne ec er es Catan 
Programmer's Library World Almanac, Chtcage Mataal of Style, Bartlett's Familiar 
; Quotations, a sli: poe Mires far diana Ok 
ictionary, Business Informa’ urces, 
YOU SAVE OVER $670! Micrrsoft Sen Pack, Zip Code Directory, Houghton Mifflin Spell 


Checker and Usage Alert and more! All Microsoft CD- 
ROM’s are RAM resident and include powerful cut and 
paste features for popular word processing packages. 


icrosoft Stat Pack (retail $125): Now you have easy 
access to the abundance of statistics published by the 
eral Government—census data, business statistics, agricul- 
tural surveys and much more, plus Microsoft Excel and 
Lotus 1-2-3 spreadsheet files for all tables. A must for 
marketers and planners. 


Microsoft Small Business Consultant (retail $149): 
The most popular publicanons of the Small Business Ad- 
mumstration and Deloutte, Haskins and Sells on running 


“pode % asmall business. Answer tax, accounting, legal, personal, 
I believe G) than ever that cD AND financing questions in an instant. A gold mine for 
ROM products will be a major force in businessmen, accountants, and consultants. 


icrosoft Programmera Library (retail $395): 

All the cranes are ravinj ie a masterpiece of impli- 
city and function.” PC forid, May’89. A complete 
library (over 20,000 pages} of the latest releases of 
Microsoft’s Technical Reference Manuals covering 
OS/2, Windows MS-DOS, C, 

a MASM, etc. with 8 mega- 

a. bytes of source code. 






















No matter which 
of these modes you use, 


40-column CGA Text 
40-column EGA Text 
40-column VGA Text 
80-column CGA Text 
80-column EGA Text 
80-column VGA Text 
Lo-res CGA Graphics 
Hi-res CGA Graphics 
MDA Monochrome Text 
80-column VGA Monochrome Text 
Lo-res MCGA Graphics 
Lo-res VGA Graphics 
Med-res VGA Graphics 
EGA Monochrome Graphics 
Hi-res EGA Graphics 
Hi-res MCGA Graphics 
Hi-res VGA Graphics 


we have 
the VGA display for it. 


Magnavox introduces two new Professional 400 for text, and 640 x 480 in 256 colors for graphics. 
Series displays that are fully compatible with all Both displays have a 4” CRT, versus the 12” 
17 VGA modes—both designed with the intelligence industry standard. And both come with a built-in 
you've come to expect from Magnavox. tilt/swivel base and are backed by a 2-year limited 
With a VGA display system, you'll get the most | warranty—twice as long as most other brands. 
out of your present software and prepare yourself for At $229 for the 7BM749 paper-white mono- 
graphics environments like Windows 386,0S/2;/“and — chrome and $649 for the 9CM082 color display, 
Presentation Manager.™ Resolutions include 720 x Magnavox makes VGA displays affordable. 


MAGNAVOX 


qemclonienem Stentor Smart-Very smart. 


1084 05/2 and Presentation Manager are trademarks of ht Corp 
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First Looks 


TGL+ Converts 
Incompatible File Formats 


If you work with PC-based 
graphics images from a variety 
of sources, no doubt you’ ll have 
todeal with a slew of incompati- 
ble file formats, many in need of 
conversion. The Graphics Link 
Plus (TGL+) can help you with 
this task. Primarily a nonme- 
mory-resident conversion pro- 
gram that works with all popular 
bitmap formats on both the PC 
and the Mac, TGL+ also offers 
dithering, scaling, and screen- 
capture utilities—all of which 
are highly adjustable, thanks to 
the program's intelligent menu 
options. 

In addition to handling such 
popular formats as .PCX, . TIF, 
.-MSP, .WPG, and .GIF, the 
$149 program supports a few 
oddballs, including a number of 
RIX formats, Manuscript’s 
BIT, PFS:First Publisher files, 
and Show Partner's .GX1 (with 
support for .GX2 on the way). 
The only notable omission is 
support for HPGL or .PCL con- 
versions. 

The only nonbitmap format 
supported is .EPS. Here, TGL+ 
performs a one-way conversion 
from a black-and-white source 
file to a black-and-white .EPS 
file. .EPS images cannot be 
scaled, and the conversion does 
not include an attached bitmap. 

TGL+’s three screen-cap- 
ture utilities, although not docu- 
mented in the manual, are ex- 
cellent. All captured screens are 
saved in PICTOR format. 
Screen captures are straightfor- 
ward WYSIWYG, with no 
flashy options for hiding the 
cursor, attaching captions, or 
creating borders. The DOS cap- 
ture files remain consistently 
faithful to their source image 
colors. 

The Text screen-capture 
utility captures any ASCII text 
file and converts it to a .PCX 
bitmap, or lets you substitute 


one of eight fonts included on- 
disk, saving the image as a PIC- 
TOR file. 

TGL+'s Microsoft Windows 
capture utility is a terrific mini- 
application run from within 
Windows. You can size an in- 
tended capture interactively 
and, believe it or not, it captures 
Windows colors accurately. 

If you routinely convert im- 
ages from color to black and 
white, you'll be pleased with 
TGL+’s dithering menu, which 
offers a choice of 11 different 
algorithms optimized for dot 
matrix or laser printers and for 
screen displays. 

TGL+’s well-implemented 
image-scaling facilities give 
you another edge for DTP sur- 
vival. You can scale and image 
uniformly or nonuniformly by 
using the Plus (+) and Minus 
(—) keys to specify incremental 
size changes. Better yet, you 
can enter a new dot-per-inch 
setting and see how this affects 


3-2-1 LiftOff: 
Transferable 
Lettering for 
The LaserJet 





It isn't an add-in for Lotus 
J-2-3, and it has nothing to do 
with the space shuttle. Whatev- 
er its name might suggest, DP- 
Tek's $89 3-2-1 LiffOffis a pro- 
gram that uses a LaserJet, a 
sheet of special paper, and an 
ordinary roll of transparent tape 
to create lettering that you can 
transfer to almost any surface as 
a label or title. The quality is 
mixed, but nothing else offers 
the same features. 

You begin ina WYSIWYG 
editing screen. You can use one 
of four supplied scalable fonts 


the size of your image in inches. 

There are other niceties. 
You can rotate an image (even 
one that is bigger than the 
screen) to three different rota- 
tions. An automatic trace fea- 
ture turns a color bitmap into a 
closed shape monochrome bit- 
map. From here you can either 
recolor the bitmap or use it as a 
refined image with the vector 
auto-trace features in programs 
like Corel Draw! Rounding out 
the offerings is an excellent key- 
stroke-recording macro func- 
tion that cries for documenta- 
tion. 

In fact, the program’s big- 
gest limitations are its half-com- 
plete documentation and its 
mandatory file-naming conven- 





in sizes from 6 to 60 points in 
white-on-black or black-on- 
white, boxed or underlined. The 
letters can read across, like ordi- 
nary text, or vertically, as on the 
spines of some books. And you 
can kern letter pairs and expand 
or compress the letters them- 
selves. 

Next, you print a trial run on 
ordinary paper. When you're 
satisfied, you print the letters on 
special paper supplied with the 
program. You get 12 sheets, 
enough for about 150 uses. 
Then you place the transparent 
tape (four rolls are supplied) 
over the letters and press it 
down with a burnishing tool 
(also supplied) until the letters 
are transferred from the paper to 
the sticky side of the tape. You 
lift off the tape and put it down 
where you want the letters. 

The sticky tape stays with 
the letters, so you won’t use this 
package for anything permanent 
or elaborate. DP-Tek's scalable 


tions. Forexample, if you take a 
file called BOY .PCX and scale, 
dither, and convert it to EPS, 
you get a cryptically named file 
called DLSLBOY.EPS. Har- 
vard Systems plans to release a 
more thorough manual shortly 
but says that these unusual file- 
names can be used to write ab- 
breviated macros, so they'll 
stay. If you want your own clas- 
sification scheme, you can use 
DOS’s RENAME command. @ 
List Price: The Graphics Link 
Pius, $149. Requires: DOS 3.1 
or later, graphics display 
adapter. Harvard Systems 
Corp., 1661 Lincoln Bivd., #101, 
Santa Monica, CA 90404; (213) 
392-8441, 
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TGL+ handles 
conversions to 
and from most 
popular bitmap 
formats on the 
PC and the Mac. 


fonts are cruder than most La- 
serJet fonts, but nothing stops 
you from using 3-2-/ Lift- 
Offs special paper to transfer 
text that you print using desktop 
publishing or graphics pack- 
ages. You can get better letters 
using standard press-on letters, 
but you won’t be able to align 
them as precisely. 

A disk with four additional 
fonts, including a full range of 
symbols, costs $49. A package 
of various extra supplies, with 
50 sheets of the special paper, 
some tape, and a burnishing 
tool, also sells for $49. a 
List Price: 3-2-1 LiftOff, $89; 
lour extra lonts, $49; extra 
supplies, $49. Requires: 320K 
RAM, graphics adapter, 
LaserJet or compatible, hard 
disk, DOS 2.0 or later; mouse 
optional. DP-Tek Inc., 3031 W. 
Pawnee, Wichita, KS 57213; 
(800) 727-3130, (318) 945- 
8600. 
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The best reasons in the world to 
choose Primavera software. 




















United Alrlines Terminal, 
O'Hare Alrport 

Stevi delivery probiems. plus 
a 9-month accelerated com- 
pletion deadline put mana- 
vers of United Airlines new 
1.3 miliion-sq -ft terminal 
at OHare under the gun. 
Pramavera Project 

Planner iP3) helped 

make the deadline. 



















Chan, 
People's Republic of China 
A major coal mining project. managed 

- by the Luan Coal Industry Company. 
is being scheduled and controlled using 
Primavera software. 


un Coal Mine, 


New Parliament House. 

Sydney, Australia 

Rustralians lully expect their new 
Parliament House to rival the Sydney 
Opera House as the architectural 
symbol oi Australia This showcase 
project is nearing completion with 


ivi 


°° 





project management by P3_ st 
O project managers ever chose Primavera because they liked the sound of 
: our name Even when its pronounced in Swedish (Var). French (Printemps). 
: Chinese (4 ¢ #2 #44). or Australian English (Primavera. mate’). 
They chose us because they know what we can do. Help them finish important 
projects—big and small—on time, on budget. down to the last detail. 

No other software company understands project management better than 
Primavera. Every product we develop is dedicated to getting your jobs done faster 
better more easily 

Primavera Project Planner" Finest Hour”, Primavision™ Parade™. Expedition". 
Software to schedule. allocate resources control budgets. present information graph- 
ically measure performance—even manage the paperwork associated with your job 

Talk to us about how we can help your company manage projects better 
All over the world. 
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Project Management Software 


Sky Dome, Toronto, Canada 

Its the worlds lirst stadium with a fuily-retractable structural 
- oof and theres no ‘lorgiveness’ in the scheduie Coordinating 

the work ol over a dozen subcontractors is the firm ol Eilis-Don 





= 


Port Evergiades Expressway 

The 1-595 Pon Everglades Expressway 
project involves 21 construction 
contracts, & design consuitants and 93 
bridges. P3 and Primavision are 
helping smooth the way 
to completion. 











Hydro Quebec 
ASEA ol Ludvika 
Sweden. is in charge ol 
a massive hydroelectric 
transmission system expansion 
project. Finest Hour Is helping 
them meet their 1990 deadline 











Statue of Liberty Restoration 

& Liberty Weekend 

it was always the “what ifs” that had | 
planners of the Statue of Liberty Restor- 
ation worried about their ironclad July 

tth deadline There were deiays and 

crises but P4 enabled planners to roll 

with the punches And Finest Hour 

tracked such oddities as moving grand- 

stands and transporting caterers 

throughout the Liberty Weekend 

spectacular 








Software you can count on 
to keep you in control. 


Two Bala Plaza- Bala Cynwyd PA 19004 USA - 1215) 667-8600 + {800} 423-0245 * Telex 910 997 0484 » FAX (215) 667-7894 
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News of Announced Products and Upgrades 


New NEC MultiSyncs Offer Resolutions of Up to 1,280 by 1,024 


La ew at 
NEC has added to its ever-growing line | 
of MultiSync monitors and accessories 
with four new products designed specifi- 
cally for graphics professionals. 

The $3,699 MultiSync 5D Color 
Monitor, a 20-inch color model, incor- | 
porates a microprocessor-based digital | 
control system that automatically scans 
the incoming video signal and adjusts 
the screen parameters to show the opti- 
mal image. The 5D also features a user- 
programmable memory and supports 
noninterlaced resolutions of 1,280 by 
1.024, 1,024 by 768, VGA, Super 
VGA, and Apple Mac II, as well as 
1.024 by 768 interlaced (compatible with 
IBM's 8514/A adapter). 

A less expensive, albeit smaller, alterna- 
tive to the SD is the new MultiSync 4D Color 
Monitor, a 16-inch model that supports the 
same resolutions as the SD except for 1,280 
by 1,024. The 4D, which retails for $1,799, 
features the same digital technology as the 5D 
and, like its bigger brother, comes complete 
with NEC’s Multicable connection sys- 
tem—a single cable that can be used to con- 
nect the monitor to either IBM or Apple Mac- 
intosh computers. 

NEC’s third offering, the MultiSync 
GS2A Gray Scale Monitor, is a 14-inch unit 
intended for users involved with text applica- 
tions and desktop publishing. Featuring a flat- 
screen surface, the $349 GS2A can display 
unlimited shades of gray and supports both 
VGA and Super VGA resolutions. 

The MultiSync Graphics Engine AT is a 
graphics adapter compatible with MultiSync 
monitors. Built around the Texas Instruments 
50-MHz TMS 34010 chip. the board in- 
creases the processing speed of graphics- 
based software. Two versions are available 
for IBM AT and compatible computers. The 
16-color model retails for $1,499 and has 
512K VRAM and 768K DRAM, while the 
256-color version, which includes IMB 
VRAM and 768K DRAM, lists for $1,999. A 
16-color Micro Channel board costs $1,499. 
Both 16-color versions can be upgraded to 
256 colors with a $499 upgrade kit. 

The MGE is designed for users who need 





speed, compatibility, and 
multitasking support to take 
advantage of Windows and 
presentation graphics applica- 
tions. 

List Price: MultiSync 5D Color 
Monitor, $3,699; MultiSyne 4D 
Color Monitor, $1,799; 
MultiSync GS2A Gray Scale 
Monitor, $349; MultiSync 
Graphics Engine (MGE) AT 
(16-color version), $1,499; 
MGE AT (256-color version), 
$1,999; MGE Micro Channel 
(16-color), $1,499; MGE color 
upgrade for 16-color versions, 
$499. NEC Home Electronics 
(USA) Inc., 1255 Michael Or., 
Wood Dale, IL 60191; (312) 
860-9500, 
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The screen of NEC's MultiSync 5D Color Monitor offers resolutions of up to 1,280 by 
1,024 on its 20-inch (diagonal) screen. 


HOT PROSPECT 


VGA PRODUCER CONVERTS VGA SIGNALS TO 

GENLOCKED NTSC, SUPER VHS 
You don’t have all that many options when it comes to putting your VGA-produced 
graphics onto videotape, but now you have one more choice: Magni Systems’ VGA 
Producer. a genlockable board that plugs into the full-length 8-bit slot of any AT-com- 
patible computer and works with any VGA card that has a 28-pin socketed RAM DAC 
(digital-to-analog converter). All NTSC and Super VHS encoding takes place in the 
$1,695 board, leaving the VGA output to your monitor unaffected, according to the 
company. ’ 

A remote-control unit allows for the creation and manipulation of a variety of special 
effects, such as keying, border color fills, x-y positioning, and timed fades between 
video images and graph- 
ics. All effects can be VGA Producer works in tandem with a VGA card's 
enahled in both NTSC RAM DAC to output compoaite 
and S-VHS modes. and Super VHS algnala. 
List Priee: VGA Producer, 
$1,695. Requires: VGA board 
with 28-pin socketed RAM DAC. 
Magni Systems Inc., 9500 SW 
Gemini Dr., Beaverton, OR 97005; 
(800) 237-5964, (503) 626-8400. 
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New & Improved 


Avoadousccesvascancccescenczecene 


Light Writer Annotates 
Projected Presentations 


LCD projection panels are nothing new. 
Chisholm, however, adds a new twist to an 
old technology. Its Light Writer tablet and 
electronic pen and its Looking Glass LCD 
projection panel, operating in tandem, func- 
tion much like an electronic blackboard. You 
jot down notes or figures on the Light Writer 
tablet, which transmits the writing to the im- 
age on the Looking Glass panel. An erase but- 







IMPROVED 


ProComm Pius, LAN Version—ProComm Plus Network Versionsupports asynchronous 
communications servers from companies such as Novell, 3Com, Gateway Communica- 
tions, IBM, and Ungermann-Bass. The package features 12 error-correcting file-transfer 
protocols (with 2 designed specifically to accommodate high-speed error-correcting 
modems), 16 asynchronous terminal emulations with keyboard remapping, a fully auto- 
mated dialing directory, a script command language, context-sensitive help, record (learn) 
mode, and host mode for remote access. The ProComm Plus Network Version, which 
retails for $595, includes software for five workstations. Additional nodes can be purchased 
for $79 each. Datastorm Technologies Inc., Columbia, Mo.; (314) 443-3282. 


WordPerfect, Version 5.1— Although notas dramatic an update as Version 5.0, WordPer- 
fact 5.1, expected to ship by the end of the year, does feeture a number of important new 
features and enhancements. The program now provides table generation, with the ability 


tocombine and split cells and to perform four-function math on datainside the cells. Anauto- . 


expansion feature enlarges cells as you enter data, tables can be created automatically 
from tabbed text, and up to 32 columns and 765 rows can be accessed in any single table. 
In addition, spreadsheets can be Imported into any part of a WordPerfect document, 
including tables. Other new features include an equation editor, a mailing-label generator, 
pull-down menus, mouse support, dic- 

tionary-based hyphenation, and context- 

sensitive help. In addition, the program's 

Merge feature has been improved, allow- 

ing Merge commands to be used Inside 
headers and footers, footnotes and end 
notes, and text boxes. Merge codes can 
also be hidden or revealed during normal 
text editing. WordPerfect, Version 5.1, 

will retail for $495. Current WordPerfect 
users can upgrade from any previous ver- 
sion for $85 (plus $2.50 for shipping and 
handling). Customers who purchase Ver- 
sion 5.0 30 days before or 30 days after 
the release of Version 5.1 may receive the WordPerfect 5.1 now offers drop-down menus 
upgrade atnocharge. WordPerfect Corp., In addition to the function-key operation 
Orem, Utah; (801) 225-5000. found In previous versions. 


SPSS for OS/2—Running under Presentation Manager, SPSS for OS/2 offers the full 
functionality of the SPSS statistical analysis package currently available for MS-DOS 
systems and mainframes. OS/2 users who do nat wish to work within the PM interface can 
choose the traditional SPSS command-driven interface; context-sensitive help and an on- 
line statistical glossary ere also provided. SPSS for OS/2 enables the user to display data 
in simple case listings or customized reports and supports most popular spreadsheet and 

CONTINUES ON PAGE 56 
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Chisholm’'s Light 
Writer system 
allows users to 
write and 
highlight 
information ona 
projected 
computer image. 


ton on the pen allows the information to be de- 
leted. 

Light Writer also offers freehand drawing 
capabilities with a choice of four line sizes— 
fine, medium, thin, and paintbrush—as well 
asa straight-line mode. In addition, boxes can 
be superimposed, enlarged, reduced, and 
moved to highlight specific segments of a dis- 
played image. 

All Light Writer-generated information 
can be saved to disk by itself or in combina- 
tion with the presentation graphic. The tablet 
measures 10 by 13 inches and connects to the 
Looking Glass through Chisholm’s Universal 
Prism, an RS-232 interface that comes with 
Light Writer. 

List Price: Light Writer and Looking Glass, 
$3,295; upgrade to Light Writer for current 
Looking Glass owners, $1,295. Chisholm, 910 
Campisi Way, Campbell, CA 95008; (408) 559- 
1111. 
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Express Publisher 
Brings Scalable Fonts 
To Low-End DTP 


If you’ve been itching to try your hand at 
desktop publishing but are not so keen on 
writing out a hefty check for page-layout soft- 
ware, Power Up! Software Corp.’s Express 
Publisher might be worth a look. It’s not Ven- 
tura or PageMaker, but at $149.95, it’s nota 
mortgage payment either. 
This low-end, WYSIWYG package offers 
a number of high-end features. Thanks to 
Agfa Compugraphics’ Intellifont technology, 
the program allows font styles, attributes, and 
point sizes to be selected, viewed, and 
changed on the fly. Both CG Times and CG 
Triumvirate—scalable versions of Times Ro- 
CONTINUES ON PAGE 56 
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rned 
“Torture testing at PC LAN eae Seger 
lear winner amon ng t e - 
EDITORS"| es P aradox 3.02 Pc Magazine September 26, 1 
CHOICE 


September 26, 1989 
Paradox 3.0 















When we win, you win. And that’s and presentation-quality graphics 
just happened again. make you a winner— 

PC Magazine tested 6 dif- mrabox whether you're a single 
ferent multiuser data- user or on a network. 
bases to find out how And that’s just the 


well they perform beginning of 

in network Paradox database 

environments. power. 

Paradox? 3.0 was And you can 

the clear winner. try the winner, 
And you’re the before you buy 

clear winner because the winner. 

there’s no confusion Call 800-345-2888 now 

about which multiuser ~ for your Trial Version of 

database to buy. Paradox 3.0. For only $9.95. 
Paradox 3.0’s record-locking, 

automatic updating, “Query-by- i 


Example,” instant graphs, BORLAND | 


Code: MP97 Parades @ 2 rogetered Vaderart of Gortand itenasonat. Inc. Capyight ©1880 Borlund interrationm!, inc. AS rights reserved PC Miagurhe copyright © 1900 Zit Cammmncations Campary © 1337 
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Best Cache 


styles within a document by copying the style 
New & Improved of a formatted section. In this way, settings 
For for fonts, indentation, and justification for 
a one specific paragraph can be named and then 
applied to a series of paragraphs in the docu- 

Little Cash Express ment 
CONTINUED FROM PAGE 54 The package also supports most major 


man and Helvetica, respectively—come with _clip-art formats, including . TIF, .PCX, 


Even if your computer has a the package. .EPS, .IMG, and .ART, and import filters al- 


memory cache, disk caching 
can doubie or tripie your 
system performance for oniy 
$79.95. Read what the editors 
of PC Magazine say about 
Muitisoft’s products in the 
February 14, 1989 issue. 


¢ Super PC-Kwik 


Speed is the only reason to use a 
disk cache, but speed isn’t the only 
criterion to use in choosing one. 
The best cache program is the one 
that speeds up disk activity while 
occupying the least DOS memory 
and adapting to the special require- 
ments of your work and your 
computer. 

Super PC-Kwik is the fastest 
cache program available, and it’s 
also the one with the most useful 
and sensible options. You can 
squeeze it down to as little as 9K of 
RAM and still maintain a half- 
megabyte cache in expanded mem- 
ory. You can also benefit from its 
speed and intelligence if you keep 
the cache in conventional or 
extended memory. 

When you combine it with the 
RAMaisk, print spooler, and other 
programs in Multisoft’s PC-Kwik 
Power Pak, Super PC-Kwik makes 
better use of your memory than any 
other cache you can buy. 


Order Super PC-Kwik today and see 
what the industry's best disk cache 
can do for you, or get the most for 
your money withour5-in-1 PowerPak. 


Super PC-Kwik $7995 
Power Pak $1299 


30-day money-back guarantee 
Wi Muitisoft Corporation 


915100 SW Koll Pkwy, Suite L 
Beavertan, OR 97006 


503-644-5644 
800-283-6858 
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lows Express Publisher users to create new 


IMPROVED 








Furthermore, a Learn Style command al- low you to transfer documents from many 
CONTINUES ON PAGE 59 


CONTINUED FROM PAGE 54 

database programs, including the 1BM OS/2 Extended Edition relational database. There 
are over 50 statistical procedures, and an advanced programming language lets the user 
create customized macros. Operating within the OS/2 environment, SPSS provides 
multitasking capabillty and ellows the user to work with an uniimited number of variables and 
cases. Add-on options include SPSS Advenced Statistics, which offers procedures for 
nonlinear regression, discriminant analysis, logilnear anatysis, multivariate analysis of 
variance, probit analysis, and survival analysis, SPSS Tables, which allows for the creation 
of a variety of stub and banner tables; and SPSS Trends, a forecasting and time-series- 
analysis tool. SPSS for OS/2 retails for $995. Each add-on package is $495. SPSS Inc., 
Chicago, ll.; (312) 329-3300. 


VAM/386, Version 1.22—iGC’s multitasking environment now gives users the abllity to 
assign more than 640K of RAM to each virtual machine in a system with a monochrome, 
CGA, or Hercules video adapter card; it also will shadow video ROM to RAM for faster video 
performance. VMKEYS, a new TSR included with the package, enables users to switch 
among virtual machines with just one keystroke. Version 1.22 also allows for larger 
RAMdisks (up to 10MB) end disk caches (up to 3MB), and virtuel machine performance 
options can be altered from the DOS command line or from within batch files. Support for 
the Adaptec Model 1540 SCS! disk controller and for LIM 4.0 EMS has also been added, 
as has support for DOS 4.0. and 4.01. In addition, the package also supports IGC’s new $150 
NetPak connectivity add-on module. VM/386 1.22 retails for $245. Toupgrade from Version 
1.2costs $50, while owners of versions before 1.2. can receive the new edition for $100. IGC, 
Santa Clara, Calif., (408) 986-8373. 


Microsoft Works, Version 2.0—Microsoft Corp. has added a long list of new capabilities 
and enhencements to its Works integrated software package, including multiple windows 
(up to eight can be on-screen at any one time), a print-preview feature, on-screen 
WYSIWYG display styles (including boidface, italic, underlined, superscript, and subscript), 
6 theseurus and speiling checker, file-manegement operations, an applications launcher, 
a calculator, en appointment manager and alarm clock, extended memory suppor, foot- 
notes, a forms generator, paragraph borders, a communications buffer, and an auto-dialer. 
In addition, spreadsheet rows can 
be sorted and you can apply over 
70 mathemetical, financial, statis- 
tical, and logical functions to data 
in 6 spreadsheet. Charts can also 
be created from spreadsheet data. 
The on-line help, database reports, 
and file backup and conversion 
options have all been enhanced. 
Microsoft Works, Version 2.0, re- 
taiis for $149. Current owners can 
purchase the upgrade for $50, and 
those buying Version 1.05 after 
October 1, 1989, can receive the 
upgrade free. Microsoft Works Node 
Packs are available for $75 each. 
Microsoft Corp., Redmond, Wash.; Microsoft Works 2.0 lets you open and view 
(206) 882-8080. multiple windows simultaneously. 
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BORLAND'S TURBO C PROFESSIONA 


PC WEEK POLL: C COMPILERS 


Product 
Compitiog 
a 
International) 
é tc ‘ pe fie fate om fe | fi is 
(Microsoft Corp.) 





“Microsoft wes No, 1, bud they have been unseated by Borland.” PC Week, May 8, 1989 





PC WEEK POLL: SOFT WARE DEBUGGERS 


“Borland's Debugger outshines Microsoft's Codeview, 







"PC Week, May 15, 1989 


It's two winners in one, 


Turbo C; the core of Turbo C 
Professional, was the outright winner in 
PC Week's Poll of Corporate Satisfaction 
on C compilers. Overall, Borland won 
with 81. Microsoft® placed second. 

Turbo Debugger; also included in 
Turbo C Professional, was the outright 
winner in EVERY category in PC Week's 
Poll Of Corporate Satisfaction on 
Debuggers. And, once again, we topped 
the score with 84, overall. Microsoft 
came in second-best, 11 points behind. 

Get Borland’s Turbo C 
Professional and get the best of both 
worlds: our top-rated C compiler and our 
top-rated Debugger. 


From Canada, Call 408) RAN-4391 Reprinted from PC Week, May fi, 1909; PC Werk, May 15, 1989 Copyright ©1989. 
Tarte Assembicr are trademarks of Boviaud tubrrnational, Copyright 8} 


Call (800) 345-2888* and we'll 
send you both PC Week polls and tech- 
nical specifications on Turbo C and 
Turbo Debugger. 


Turbo C 
Professional 
includes both 

Tur! bo C 2.0 and ms 

Turbo =a 

Assembler? & 
Debugger. 


BORLAND 


24 Communications Company Thrte C. Torte Debugger, ond 
4 ©1989 Borland Iniermational, fac AU rights reserved. BY 1328 
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Without PostScript capabilities, the HP Laserjet™ is 
a magnificent, underutilized machine. In most 0’ it 
chugs. Now, in every office, it can fly. 

With PreScript™, the exciting, new software package 
from POC, you can turn your LaserJet into a PostScript 


printer—without the high cost, the inconvenience, or 

the speed degradation of other upgrade solutions. 
ONLINE PRINTING & PREVIEW 
PreScript gives you online printing, letting you 

ea ae exiting your application. Only PreScript 


gives you WYSIWYG preview capability, so you can see 


your document on the screen exactly as it will print. 


Only PreScript gives you full page graphics without 

a printer memory requirement. a 
And PreScript runs up to five times fas- 4%, 

ter than other solutions, particularly 

for graphics intensive pages and 

pages that switch fonts fre- “0 %) 


quently. For even faster 
printing, an optional +f, @ 
















System of memory 
__ higher; PreScript also works with the HP DeskJet and other HP-PCL 
printers. 


Sky, 
e/) All prodkict neméslare trailerarka of thetr manufacturers. 


PostScript Performance Without the High Price . . 
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PreScript interface card is available for use with the 
LaserJet Series II. 

Plus, you get unlimited scalable, rotatable fonts 
along with all of the ge effects, includ- 


ing support for powerful grey generation, charac- 
ter paths complex clipping, arbitrary image scaling and 
rotation, and curve ing with contro 


PreScript requires no expensive printer controller. 
No extra printer memory. No external drivers. No soft 
fonts or font cartridges. No hidden costs. 

So make your LaserJet take off for pennies. Power 
with PreScript: 13 fonts ($195); 35 fonts ($395); 
tional inte: card ($195). 


requirements: 286 or 386 PC with 2 MB of extended ; DOS3.lor 
compatible 


> Call (201) 808-1900 POC P Oc 
or write: 44 Route 46 Stabe 
Pine Brook, NJ 07058 


FAX (201) 808-9889 


New & Improved 


Express 

CONTINUED FROM PAGE 56 

popular word processing programs (including 

files from Microsoft Word, WordPerfect, 

WordStar, DisplayWrite, and ASC), In ad- 

dition, the program provides direct import 

and export support for Microsoft Works. 
Editing capabilities include autohyphena- 

tion and kerning and tracking. Express Pub- 


Ry rs Fae ore “= . 







When it comes to fonts, with Express 
| Publisher, 
, 


What a see 
S 
What you get 


Express Publisher from Power Up! Softwsre 
Corp. brings high-end font manipulation to 
low-end DTP. 


lisher can create documents of up to 32 pages 
and supports 300-dot-per-inch graphics and 
scanned pictures. Finished documents can be 
printed out on LaserJet, PostScript, or dot 
matrix printers. 

List Price: Express Publisher, $149.95. 
Requires: 640K RAM, hard disk, DOS 3.0 or 
later. Mouse recommended. Power Up! 
Software Corp., 2929 Campus Dr., San Mateo, 
CA 94403; (415) 345-5900. 
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Identica Offers 4-mm. 
DAT Drive 





———— 


The latest development in the tape backup 
market are the Lilliputian 4-mm. DAT car- 
tridges, and the latest offering comes from 
Identica; the company’s IDT-600 comes in 
both internal ($3,895) and external ($3,995) 
models and packs 600MB onto the small cas- 


sette. 

The IDT-600 has a streaming speed of 
5MB per minute and a transfer rate of 192K 
per second; it uses Advanced Reed Solomon 
encoding for error correction. It comes with 
SY-TOS backup software and runs under 
DOS, OS/2, and Xenix. 

List Price: IDT-600, intemal version, $3,895; 
@xtemal version, $3,995. Identica, 3300 Scott 
Bivd., Bldg. 7, Santa Clara, CA 95054; (408) 
727-2600. 
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PROJECT WORKBENCH 


SOFTWARE SYSTEM 


SETS LAN SPEED 


E very project Management system claims 
to be fast. But get a monster project near 
a memory-hungry LAN with a dozen managers 
sharing files and "what if" becomes "when if.” 

The exception is Project Workbench* 
software with Expanded Memory Support. 
Rated "Lightning Fast" by InfoWorld, the system 
is compatible with every major LAN. You can 
share files and cross-check resource usage on 
other projects without leaving your desk. The 
system safeguards files from being updated 
simultaneously. 

Data can be viewed on any number of 
projects on your network and summarized in 
custom reports. Combine individual projects 
into one "master project" to give management 
an accurate overview. When a group of projects 
is viewed as a whole, you can see the impact of 
individual schedules on resource allocation. 

Pick up your speed with Project Workbench 
software .. . the system more than 100,000 
project managers worldwide depend on. 


FREE DEMO DISK 
Call (212) 219-8945 
or your local dealer 


LAN Support 

V AT&T Starlan 

V Banyan Vines 

¥ 1BM PC Net 

¥V IBM Token Ring 

V Novell NetWare 

V Nestar Plan 

¥ DECnet with 
PCSA Option 

Vv MS-NET/Net 
BIOS (and 
compatibles) 

Vv 3COM 3+ 

¥ Microsoft 
MS-NET 

Y Tons Tapestry 

Vv Ungermann- 
Bass Net One 


Applied Business Technology Corporation 


Hardware Requirements IBM PC, XT. AT. PS/2 or compatiie. IBM 3270 PC, DEC VAXmate 
Project Workbench vs a regestered trademark and the AaT logo is a trademark of Applied Business Technology Corporaton 
All other products are trademarks of thew respectve manufacturers © 1989 Apphed Business Technology Corporabon 
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Many utilities thrive 
only on misfortune. 
PC Tools provides 
first-rate acerdent 
insurance plus 
much more 


Our desktop manager ts one af our most noteworthy 
features, It has @ word processor, database, autodialer, 
telecommunications and much more. Including a 
calendar to help you keep appointments, 
print out to-do lists, even graph 
your free time. 













Find files and preview them in their native formats 
including 3and dBase) in a fraction af the time 
it form 
and assi 





k Hit LAUNCH and your application 
d data file ave automatically loaded 






re-entering data 
or text. 


4 Anew visi 


And when they do, nobody makes it easier to recover a deleted file or restore a hard disk than PC Tools 
Deluxe. But Central Point Software believes a utility product should do more than just protect you from 
misfortune. More than simply back up your hard disk, recover an inadvertently deleted file, or allow you to 

your files from a DOS shell. 

Central Point’ vision is that a utility product should enhance your promsctivity every moment youre at 
the keyboard. It should simplify the way you find, preview and load a 1-2-3 spreadsheet. Make it easy to 
combine the contents of one document into another. Even allow you to look up a client's address while you're 
in the middle of another application. Everyday tasks. Tasks that, without PC ‘Tools Deluxe, are difficult to do 
and take far too much time. nae : . 

But it’s not just what PC Tools Deluxe does that makes it different, Its windowed environment makes 
doing these things (as well as all of its other functions) simple. The environment’s movable, resizable win- 














ha gees 


psn tort 





Inaduertentl besing G file ts easy to do, Our 
UNDELETE makes it sust as easy to undo, 
(Recovers entire subdirectories too.) 


Encrypt financial info, 
employee data, contracts 
and other sensitive 
information in a format 
nobody can crack. 

Except you. 






In the event 
your disk goes 
up in smore, 
BACKUP @& 
makes cae you 
won't 
Pr 
athtakingly 
fast, reliable 
and extremely 
easy to use. 
























We can make child’s play 
out of finding and 
working with files on 
Novell or IBM Token 
Ring Networks. 















dows, full mouse support, pull-down menus and <a sensitive help make learning and using the pias 

a breeze. And PC Tools Behixe conforms to IBM's Systems Applicaton Architecture _.. 

(or oe ee So its look and feel is almost sete to all the other applications 
see in 


PC Tools Deluxe. It has redefined what a utility product should be. Designed ite 
only to protect you from misfortune, but to 


ee fe cn user PC Tools S Deluxe 5.5 





had an accident in your entire life, you'll Point Softu Weve 
still benefit from PC Tools the very moment Central Fmt s imum 
you start using it. PC ests se tradempy colt Kae cea alates product names 
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Introdiciee secant ing- 
but-the-kitchen sync. 
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Presenting a Sera color monitor so advanced it's compatible with virtually all the video standards to date. 
And with video standards to come, like SuperVGA and IBM® 8514/A. 

It's the C1391 cai color monitor. And whether your office PCs are running Hercules™, CGA, EGA or VGA, this 
14”” Panasonic monitor will display each to its best advantage. 

Of course, the PanaSync monitor is comfortable in virtually any IBM or [with an optional cable] Apple Mac™ I 
environment. And we've given as much thought to your comfort, as well. With an lad design. Featuring front-mounted controls. 
Tilt/swivel stand. And text color switching from green to amber to paper white. np 
in TTL modes. The affordable PanaSync C1391 monitor. The future on a Peripherals, Computers, Printers, Copiers 

For more information, or the name of your authorized dealer, [peuriters and Facsimiles 


toll-free 1-800-742-8086. a 
Y 


Office Automation 





_ PanaPro™ Monochrome Deskto Publishiny Monitors PanaSync™ 
nb 
Multisc canoe Color 
Monitor 

IBM ts a regastered trademark of 
internanonal Business Machines 
Corporation. Vac Hts a dis 
mark 0 ‘Apple fe HALEN, EFh 
Herc He sa eaark of 
Hercules Computer Technology 
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ou ae Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


WordPerfect Joins Growing 
List of Publishers to Write 
Software for Windows 


It’s no secret that OS/2 hasn’t 
taken the world by storm. It’s 
starting to become clear that 
one reason is the burgeoning 
popularity that Microsoft Win- 
dows is enjoying. About 
2,500,000 copies of Windows 
were sold by the end of 1988, 


thousand free copies that were 
slipped into so many com- 
puter, mouse, and software 
boxes in recent years. 

A study by Computer In- 
telligence of La Jolla, Cali- 
fornia, finds that purchases 
of Microsoft Windows con- 
stituted 3 percent of all PC 


software sold to businesses in 
recent months (by unit). That 
may not seem like much com- 
pared with the 22 and 21 percent, 
respectively, that Lotus 1-2-3 
(all versions) and WordPer- 
fect gamered. But that’s enough 
to rank Windows among the 
top ten of all programs bought 
by businesses—higher than 
aBASE IV, Enable, or Sym- 
phony. And inthe rankings of 
all PC software sold through- 
out the United States by lead- 
ing distributor Ingram- Micro 


D and by the top mail-order 
house, PC Connection, Win- 
dows has been consistently 
placing from 1 Sth to 20th every 
week. 

This expanding user base 
has convinced more software 
publishers to develop Win- 
dows versions of their pro- 
grams, including WordPerfect 
Corp., which expects to ship 
a Windows version of WordPer- 
Ject in mid-1990, (For a glimpse 
of what WordPerfect under 
Windows may look like, see 

CONTINUES ON PAGE 64 


WordPertect $.0 


excluding the several hundred 
WordPerfect Corp. 
Quicken 3.0 
Intuit 


READING THE CHART 


The Top Ten Sellers list ranks PC 

business programs according to their 

sales totals in the week ending September 

2. The charts that appear to the left of each 
program name show how the program's sales 
ranked each week for the last five weeks. The hash 

marks at the bottom ot each chart represent each ot those 

five weeks, beginning with the week of July 31. Dramatic 
shifts in a particular program's ranking may be the result of sales 


Lotus 1-2-3 2.01 
Lotus Development Corp. 


Lotus 1-2-3 2.2 





promotions conducted by individual retailers. Seasonal tactors, such 
as end-of-year budget purchase decisions, can also play a large role in 


the performance of a particular program in any period. More 
12,000 individual locations contribute to the list. 


Sates information was compiled by Ingram-Micro D and PC Connection Inc. 


Lotus Development Com. 


TOP TEN SELLERS — A Five-Week History 


Lotus 1-2-3 may have surrendered the top spot it knew so well, 
but Lotus Development is more than making up for it with 
heavy shipments of three different flavors of its 1-2-3 
Microsoft Excel has dropped off only a bit; this week it ranks 
17th out of all software sold. 
Also running just off the pace is dBASE IV, which seems 
to have sold off the large inventory that accumulated at 
stores earlier this year and fs now back to a more 
typical cycle of shipping product as it’s sold. 


PC Tools Deluxe S.S 
Central Point Software 


Norton Utilities 

Advanced Edition 4.S 

Peter Norton Computing 
Harvard Graphics 2.12 
Software Publishing 


Fastback Plus 2.0 
Fitth Generation 







Lotus 1-2-3 3.0 
Lotus Development Corp. 


Lap-Link tt 


10 Treveling Software 


than 


Rankings are based on net pains by unit; foe are euotacied rea oss sales. 


PC19PIPE 
VERSION 5 


Pipeline 
Dava 
09/22/89 
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the SAA-compliant menu 
structure in WordPerfect 5.1 
that’s previewed in this is- 
sue’s New & Improved sec- 
tion.) 

Other software publishers 
who have been planning to 
introduce new programs for 
OS/2 are either adding Windows 
to their plans or switching 
from OS/2 to Window's. 

In fact, of all the works- 
in-progress that pass through 
PC Magazine's preview rooms, 
there’s been more activity in 
new Windows programs than 
in any other category. 

Very few of these programs 
will be released, however, until 
after Microsoft completes its 
next Windows upgrade some 
time before the end of the 
year. The next revision will 
employ far better memory- 
management and font-han- 
dling techniques and provide 
better responsiveness in just 
about every aspect of pro- 
gram operation. Because of 
this, most publishers are going 


to wait until the new version’s 
code is locked in before mak- 
ing announcements. 


Buy a Cause, Sell an Effect 
As Windows and OS/2 raise 





Tempe, Arizona—based com- 
pany has set up a review board 
that will evaluate any user’s 
submission; if taken on, the 
impromptu developer will re- 
ceive royalties on sales of Ef- 


the learning fect. 
curve for soft- - 
= Bau. DCA officials di Signpost 
ers, there’s a vulged that the Insiders are 
clear market wondering if 
for simpler ap- “ll die Novellis going 
plication de- company will di to be able to 
velopment keep the con- 
: vest itself of its sidcaeae hd 
ly for nonpro- wide-area-net- it’s built up 
grammers. among net- 
One start- F work operat- 
ifireernne fies working division. eae: 
come up with Two of the 
a cart-and-horse approach. company’s key people in soft- 


Maxem’s Cause is a menu- 
driven front end to a B-tree/ 
ISAM database that produces 
executable object code. The 
point-and-shoot approach 
means anyone can slap together 
a working program in min- 
utes, as easily as creating a 
DataEase or R:base applica- 
tion. 

Maxem is going to sell some 
of these masterpieces under 
the brand name Effect. The 


ware design and marketing 
left suddenly this past sum- 
mer, and there are no clear 
successors . . . Several years 
ago, DCA was on an acquisi- 
tions spree; now it’s coming 
into shedding season. Saying 
that there’s a decrease in the 
synergy among its divisions, 
DCA officials divulged that 
the company will divest itself 
of its wide-area-networking 
division...The latest trend in 


shopping for cheap PCs is the 
TV shopping channel. IBM’s 
close-out of the PC Convert- 
ible was one of the early ex- 
periments in selling a PC on 
television, and now struggling 
PC pioneer Kaypro expects 
to sell about 8,000 MC-10s 
on the Cable Value Network. 
Kaypro called its deal with 
CVN “‘the beginning of a new 
and ongoing relationship.”’ 


Conferences in the South 
Will Rise 

Atlanta has long been acknowl- 
edged as the capital of high 
technology for the Southeast. 
Now it’s giving the industry 
it’s own meeting hall. InFo- 
rum will be something of a 
combined mall and school 
for systems shoppers. There 
will be meeting rooms for con- 
ferences, showrooms where 
computer vendors can put their 
latest models on display, and 
classrooms for training. 

The 1.5 -million-square-foot 
building is in the heart of 
downtown Atlanta. The first 
conference was in Septem- 
ber, and the showroom opens 
to the public next January.s 





Desktop publishing software isn’t as pervasive as 
spreadsheet and database management software, but 
it has become very popular In the last few years. Three 
out of four respondents to a survey on PC MagNet 


Which desktop publishing programs are used at your 
company? 

















10 20 30 40 50 


PageMaker 
Ventura Publisher 
PFS-First Publisher 
WordPerfect 
Publish It! 

IBM interieaf Publisher | 
Quark XPress 
Ready, Set, Gol 
NewsMaster 
Other 
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(from a total of 898) sald desktop publishing programs 
were being used in thelr offices. And about a third of 
those who don't use It now said they planned to Install 
some within a year. 


Which kinds of documents are prepared with desktop 
publishing software? 













Newsletters 
Presentations 
Brochures/tilyers 
Manuals 

Ads 

Other 

Books 
Reports/Proposals Lja 


Either Way You Look at It, 


Peachtree Accounting Saves You Money. 





PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 


inctudes Peachtree Compiete If 
ptus 
Peachtree Data Qoery I 


Just 
$298 
SAVE $100 


‘With PDQ If Enhanced You Can 
© Create on-screen inquiries to display data 
© Present data in line or bar graphs 
© Use any of over 20 pre-defined reports 


© Modify pre-defined reports and save 
the formats 


© Create your own reports and save the 
formats 
© Transfer accounting Information to 
spreadsheet and database programs like 
‘GRASE UN” and Lotus 1-2-3% 


And Morei 


A Recent Survey by the 
American Institute nf 
CPAs Reports Mnre 


Accnuntants Use and 
Recommend Peachtree 
Than Any Other 
Accnunting System! 





hen it comes to accnunting software, no nne offers you mnre for 
your mnney than Peachtree. Nnw we're offering you two ways to 
huy nur best-selling accounting software — and two great ways to save, 

Peachtree Complete™ Il is nur premier husiness accounting system. 
Designed and sold as 2 $5,000 accounting system, the latest version of 
Complete II represents a vastly expanded and greatly improved package 
that selis for an unbelievably low $199, Find out what over 250,000 
satisfied users already know — nn other accounting system nffers so much 
fr so little. 

And now, for husinesses whn want to make the mnst of their 
accounting information, Peachtree’s Douhle Bonus Bundle gives you 
Peachtree Complete II Accounting plus its nwn custom reporting tool, 
Peachtree Data Query 1f™ Enhanced. The Double Bonus Bundle Includes 
both systems — regularly priced at $199 each —fnr just $298. That's 
a savings of $i00! Either way, Peachtree offers you the most accounting you can get for your software 





Peachtree Complete II is a comprehensive accounting system deveinped to meet the needs 
nf small- to medium-size businesses. It comes with eight high-power moduies that may be used 
indlvidually, or fully integrated for maximum accounting efficiency: 

© General Ledger ® Accounts Payable © Inventory © Fixed Assets 
® Accounts Receivable ® Invoicing ® Joh Cost © Payroll 

And Peachtree Complete I is designed using the latest software innovations, like full-color 
scrolling reference tables, pop-up windnws, and short-cut keyed menus. We've expanded to 
allnw an unlimited number nf companies, added service invnicing, range printing, and mnre. 

Peachtree Complete II's error handling is quick and easy, with plain English messages and 
Suggestinns. Context-sensitive Smart HELP is nn-line, all the time. And as always, Complete II 
comes with the most thorough documentation —a separate quick-start installation Guide, 
Accounting Primer, seven-volume Reference Lihrary, and extensive on-line tutorials on each 
module —all at no extra charge. 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even mnre mnney! Order the Double Bonus Bundle and you'll get 
Peachtree Complete II, plus Peachtree Data Query I Enhanced, fnr just $298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuabie information from all eight Peachtree Complete II modules. PDQ's simple, clear approach 
gives you maximum control and flexibllity. You tel PDQ what infnrmatinn you need, and PDQ 
looks through your accounting files, finds it, and presents it to you any way you want it—on 
screen nr printed, as a graph, in report fnrm, nr ready fnr export to annther software package. 

You can begin creating reports in just minutes, thanks to all new user instructions and nn- 
line practice sessions that lead you through the system and hulld confidence as you go. With 
Peachtree’s Douhle Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good husiness sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete II and PDQ H with a toll- 
free hntline for technical support ($1 per minute, $20 minimum on your credit card) and a 30-day 
money-back guarantee when you huy directly from Peachtree. If for any reason you're nnt satisfied, 
you can return your package within 30 days fnr a prompt refund. That’s the Peachtree Software 
promise. A $25 restocking fee applies to all returns. 

Peachtree Complete II: the Business Accounting System for just $199, and Peachtree’s Double 
Bonus Bundle for just $298, Either way you look at it, Peachtree Software saves you money, Order 
today! 

WARDWARE SPECIFICATIONS: equires PC/MS-DOS version 2 0 or higher with 384K of usahle memory (512K required with DOS 3 3) and a 
minimum 10 MB hard disk For use with the IBM® PC, PC XT, PX AT, Personal System/2™and compatibles. 3 4” media optionally avaiable. Not 


copy protected. 
fon dBASE is a registered trademark of Ashton-Tate Corporation (BM Is 
Machines. 














Lotus 1-2-3 is a registered trademark of Lotus 
& registered trademark and Personal System/2 Is a trademark of International Business 








PEACHTREE 
COMPLETE I 


STILL ONLY 


$199 


General Ledger 
© Chart of Accounts includes 
76 suggested and 26,000 
user-defined accounts. 
© Comparative financial statements. 


Accoants Receivable & Invoicing 
© Maintains open item or balance 
forward customers. 
© Up to 14,400 customers. 
© Prints product or service invalces. 


Accounts Payable 
© Partial payments of invoices. 
© Up to 14,000 vendors. 
© Checks printed with anlimited invoice 
listing on stub. 


laveatory 
‘© Supports average and standard 
costing methods 
© Up to 19,500 Inventory items. 


Fixed Assets 
© Handles 13,000 assets and 13 methods 
of depreciation 


Job Coat 
Tracks costs and profitability on a 
job-by-job basis. 
Payroll 
© Built-in current year tax tsbles. 
© Prints checks, W-2s and more. 
© Processes up to 3,900 employees. 


And Morei 





Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 






7S 


CIRCLE 358 ON READER SERVICE CARD 


To Order by Mail Add $12.50 Shipping and Handling* 
(In Georgia add applicable sales tax.) 


Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephnne number required on all orders. 
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his ts what hypical DOS-based business graphics programs This is what all graphics Tate Swill look like 
looked hke back in the Dark Ages of computing Graph Plus, however, is here today 


t’s the One 
on the Right. 


Bz of these programs create business — The critics agree. Graph Plus has been 
graphics. Only one of them though, — named an /fo World Product of the Year 
is a graphics program. and a PC Magazine Editor's Choice. Call 
800/272-3729 today for a demo disk 
and see for yourself why Graph Plus is 
the right choice. 


sameday 











It’s easy to see what separates Micrografx” 

Graph Plus™ from,the rest of the pack. 

Graphics. On screen and at your 

command. What you don't see is that Micrografx Graph Plus. COMDEH/Fall 89 

Graph Plus is fast, easy avd fun. For the The Art of Business. Booth #HRM11 

first time you can have the look of 

professional graphics in house, on time, 

and under budget. That’s the power AY BR: _ MICROGRAFX 
eae Surrey House © 34 Eden Street + Kingston Surrey + 01-547 1638 

of Graph Plus. oO. 





Copyrgrt + $960 Microgratx Ing: Ad rghts reserved Morograh: « a regetered trademark and the Micragrats tinge artd Mecrograte Graph Pius are wademarks of Mecragrats Inc 
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Some of you think 
our magazine 
should be easier 
for the beginner 
to understand. 
Here’s why we talk 
the way we do. 


Bill 


Machrone 


I’m the son of first-generation Italian Ameri- 
cans. I, and all the children I knew, spoke only 
English. My parents, and everyone of their 
generation I knew, spoke both English and 
Italian. All the old people I knew spoke only 
Italian, with the possible exception of a few 
halting words of English. 

From this perspective, it was clear to me 
that as you got older, you somehow developed 
the ability to speak the second language. As 
you continued to age, you began to lose your 
proficiency in English. Adults and middle- 
aged people were the translators, the go-be- 
tweens. In my world view, Italian was the 
language of elder statesmanship, the language 
of majority, primarily useful for discussing the 
things of concern to the Old Ones. It was also 
handy for excluding children from the things 
they shouldn’t hear. 

Then one day I met Jimmy McCoy’s grand- 
mother. She had white hair and sparkling blue 
eyes—and didn’t speak a word of Italian. It 
shattered my world view. 

Companies all over America reenact my 
familial Tower of Babel daily, as people at 
different levels of computer expertise battle 
with the near-impossibility of talking to one 
another. At each level, there is a common 
vocabulary, but the words do as much to 
divide people as to bring them together. 

Every craft, trade, art, and occupation develops 
its own vernacular. The conversation of a 
couple of machinists would be utterly lost on 
a merchant seaman. Indeed, a powerboater 
and a sailor have relatively little in common, 
once you get past the basic parts of the boat and 
the fundamentals of navigation. 

Technical topics lead naturally to jargon. 
The cognoscenti use it to communicate eco- 
nomically and accurately. They also use it to 
exclude outsiders. Jargon is also the key to 
entry. Professionals use it to recognize one 
another, but more importantly, they use it to 
discern one another’s level of competence. 

Computerdom doesn’t offer a handy suffix 
like M.D. or C.L.U. to put on business cards. 
And even if it did, that wouldn’t be much help, 
because most of you reading this magazine 
aren’t in data processing anyway. Readers 
with MIS or data processing job titles account 


for only a fifth of our total readership (though 
with our current circulation of over 700,000 
copies, that segment of our audience is still 
considerably larger than the entire readership 
of Computerworld). The rest of you come 
from every walk of business life. 


TECHNICAL TALK 
We try to make PC Magazine a vital part of 
your solution. But in so doing, we must un- 
avoidably use jargon, technical terms, and 
buzzwords. Sometimes—especially when we’re 
covering emergent technologies—we include 
a glossary of terms. I was reading one of our 
glossaries the other day and was struck by the 
amount of knowledge required to understand 
the explanations. Our definitions aren’t tech- 
nical out of perversity, but out of necessity. 
Occasionally PC Magazine’s technicality 
drives some readers to action. They write me 
letters asking us to run more start-up articles 
on such mainstream products as desktop pub- 





lishing, presentation graphics, programming, 
and operating environments like DESQview 
and Microsoft Windows. Indeed, some of these 
letter writers are downright indignant at our 
lack of consideration for their plight. 

This is understandable. Here you have bright, 
accomplished professionals for whom noth- 
ing has come hard in the last 10 years of their 
business careers. Then PCs are thrust upon 
them. Suddenly they’ re in the Tower of Babel, 
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THE 
PROFESSIONAL 
STRENGTH 


PRINT SPOOLER. 


Print While You Work (At Top Speed) On Your PC! 


Supports 
Up To FIVE 
Printers! 


Based On Advanced 
Mainframe “Time Slicing” 
Technology. 


Stop wasting time waiting for your 
printer to finish a document so you can 
continue to workon your PC. Harness the 
power of professional mainframe spool- 
ing technology—in a fast, easy to learn 
and use package. 

Introducing PrintRite. Designed for fast, 
efficient operation, its streamlined pull- 
down menus allow you to print 
documents lists, labels, spreadsheets— 
anything—while you continue to work, 
uninterrupted, on your PC. 

PrintRite compresses spooled files to 
disk for ultra-efficient use of memory. 

In addition, PrintRite spools each file 
separately (rather thanin onelarge file) to 
eliminate costly hard-disk fragmentation. 

And only PrintRite allows you to control 
five printers at one time, so you can 
dedicate specific printers for certain tasks. 


Menu-Driven, Streamlined 
For Fast “On The Fiy” Use. 

Pop PrintRite up anytime and view the 
queue and documents on-line. Change 
the printing order, specify the number of 
copies, specify sideways printing, add 
items—even pause and restart. 

And PrintRite will automatically align 
your documents in your printer! 


Dest Beet ae 


i r 





No Other Spooling System 

Even Comes Close... 

v Powerful print queue management 

eet amazin Pag Assign different 
rent printing Poss. 


v ink users who create or edit 
documents away from the office can 
store them—ready-to-print—until they 
get back to their printer ‘ 
v Supports up to 5 different printers— . 
with or without a network! 
v No other package compresses files 
for efficient storage. 
» Groups and prints jobs of similar 
printing requirements together—forms, 
text, graphics, Sideways, etc. 
v Pa erecta eg | 
up to 255 reporis! 
‘Hot keys’ simplify use of mite’ 
memory res resident programs. 
System Requirements /BM PC. XT, AT PS/2 
compatibles Requires 50K. Supports any printer. 
See your dealer or call (800) 888-2562 


BLOC? Ubishing 


LOC Publishing, 800 SW 371 
Sule 765, Coral Gables, Ponda 33134 


© Copyright 1989, BLOC Publishing Corp. PrintRite is a trademark of BLOC Publishing. 





Bill Machrone 


unable to determine whether the person 
next to them is asking for a trowel or 
telling them to get out of the way. So they 
ask us to institute a Beginner’s Korner. 
They ask us to bring the articles down to 
their level. 


FAT CHANCE 

As large as PC Magazine is, editorial 
pages are our scarcest resource. Every 
nontechnical page we might add would 
come at the cost of a page of product 
review or a page from one of our produc- 
tivity columns, That’s too big a price to 
pay. And PC Magazine won't pay it, because 
we understand ourrole. We evaluate prod- 
ucts and enhance productivity, the edito- 
rial formula I’ve often described as (EP). 
We can’t be all things to all people any 
more than a mainframe expert can also be 
a PC jockey. 

Some of you are no doubt saying, ‘‘Hey, 
PC Magazine isn’t all that technical.’’ I 
agree. It’s nowhere near as technical as 
some of the programmer-oriented jour- 
nals out there. But it sure looks technical 
to computer newcomers. I sympathize with 
them. Back when I started getting inter- 
ested in personal computers, the only books 
dealt with chips at the gate and register 
level. Today we have burgeoning shelves 
of books, both at computer stores and in 
the national bookstore chains. 

That’s the right place to go to get started. 
Everybody’s a beginner at some aspect of 
computing. It’s unreasonable to expect us 
to be there for you and 700,000 others 
exactly where and when you need us to be. 
Books give you a way to get exactly the 
information you need, when you need it. 

Our job, by contrast, is to cover the 
fast-breaking information that only a peri- 
odical can give you. Remember that our 
marketplace is also a Tower of Babel. 
Compatibility, for example, is still a burn- 
ing issue thanks to the infinite variety of 
add-on cards and peripherals that work in 
PCs. That, along with the subtle spin that 
each manufacturer puts on its compatibles, 
adds a high degree of interest (as in the 
Chinese curse, ‘‘May you live in interest- 
ing times’’) to our market. 

When she heard the crystal radio that 
my father made as a boy, my grandmother 
is said to have exclaimed, ‘‘// diavolo!"’ 
She would have agreed that these are nee 


interesting times. 
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The World's Best 
Easiest to-Use, hi 
Full-Featured 
Accounting Software 
* General Ledger 

* Accounts Recelyable 
* Accounts Payable 


* Cash Managemen 
* Inventory 


* Purchase Order 
e Billing 

i Budgeting 

* Graphics 

; Management 


$149.95 Wi==,) Be $499.95 


deel) 





Introducing Two Remarkable New Products from the Leader 
Accounting Software 


Over 1/2 million people in 18 countries have built their businesses with Special Upgrade Offer the DacEasy Way! 
the help of DacEasy. Knowing the importance of this investment, 
we've listened to our customers and as a result, we’ve developed our 
best yet. Version 4.0 of DacEasy Accounting offers so much more than 
just “counting the beans”; it’s a manager's dream. With over 100 new 
features, Version 4.0 also provides instant analysis of company per- 





We make it so simple for existing DacEasy Accounting users to 
upgrade. Whether you're a 1.0, 2.0 or 3.0 user, call in with your Serial 
Number and receive new Version 4.0 or the Network Version at 
special pricing. 


ES re ee 











formance with the new management reporting and graphics modules. re os 
Or move up seamlessly to the DacEasy Accounting Network System, JAC SE a aft Od 4 
which sets new standards of excellence in full-featured accounting! flint ey aee ae? 
Extended Support for Today and Tomorrow Solutions That Work Together 
Behind every DacEasy product, more support is provided than on any See Your Local Dealer or to order call 
. other accounting package in history—seminars in 40 cities, self-paced 1-800-877-8088 


instructional materials, tutorial books by five publishers, telephone as- (in Canada, call 416-444-EASY) 
sistance from over 35 friendly, qualified DacEasy representatives, or write to: DACEASY. INC = 17950 Preston Road # Suite 400 Dallas, TX 75252 (include $7.50 for 


‘ > 4 C -winni softw: s 5 postage and handling within U.S.) © Ask for your free People's Choice Catalog on the entire line of 
video es and a complete line of award-w aN Se are such as DacEasy software and hardware * Unconditional 30 Day Money Back Guarantee on all products 
Lucid 3-D that can integrate perfectly! bought directly form DacEasy (less shipping charges) 


Minimum Hardware Requirements: DacEasy Accounting Network System suppons Novell Network, [BM PC NET and any DOS 3.1 Net fhos Compatible LAN © DacEasy Accounung Version 
4.0 requires 512K memory (640K with graphics), IBM or compatibles. Hard disk only. MS-DOS or PC -DOS 2.1 or later. Monochrome, CGA. VGA and EGA monitor. Mouse optional. « MS- 
BOS, PC-DOS, IBM and Microsoft are trademarks of their respective corporations. DacEasy and Lucid 3-D are trademarks of DacEasy, Inc Copyright © 1989, DacEasy. Inc. All nghts reserved. 
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Right Now. Guaranteed!* 


Yes, we can ship your new ZEOS* ’286 or’386 
today! We've built up an extra supply of the hottest 
selling computers in America. The celebrated 
ZEOS 286-12 and PC Magazines Editors Choice — 
the ultra fast ZEOS 386-20. 

Take your pick now for immediate delivery. 
These are both complete, genuine ZEOS Zero-Wait 
state systems. Both include an ultra-fast Seagate 
hard drive and all the other goodies. And they’re 
ready to ship. Right Now. 

Here's how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


Complete ZEOS 12MHz’286 
with 32MB Hard Drive! 


Only $1,395 
For VGA color add $495 


FREE Shareware Disks Too! 
25 Software Programs Included 


Every system will include 25 
ready to run Shareware programs 
on free disks. Included are 
programs for Word Processing, 
Spread Sheets, Educational, 
Financial, Business, Gamesand 
more. With Shareware you can 
try the programs first before you 
register them with the author. 
What a great idea! 


Standard Features Include: 


8 80286-12 CPU, 6/12MHz 
Dual Speed keyboard/hara- 
ware selectable. Reset and 


Release 4: 


Turbo buttons right up front. Mix 


® Zero-Wait State DRAM, 512K 
expandable to 4MB on the 
mother board (I6MB System 
Total). EMS Capability on board. 





Performance Comparisons using PC Labs Benchmark Series 


80286 Floating 
Instruction Point 


1. Your order must be received by 1PM Central Time. 

2. Credit Cards are subject to credit card authorization. 

3. Orders must be for our standard 286-12MHz 
system or 386-20MHz system, either mono- 
chrome or VGA. Any other systems or upgrades 
are custom built and will take slightly longer. 


*Our Guarantee to You: 


If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it 
is ready. All systems are fully burned in and tested. 
Each system includes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Plus 24 Hour a day Toll Free technical support and 
Express Parts Replacement are included too! 

This offer is good only as long as these pre-built 


8 Fast 32MB Seagate 138R 
Hard Drive with auto-park, 
L2MB Floppy Drive. 

= Ultra high speed Hard/Floppy 
controller. 1:1 interleave, 800 
KB/sec transfer rate. 

2 14" High-Res Amber Display 
with Tilt/Swivel Base. Gen- 
uine Hercules” Brand 
graphics card. 

= ZEOS Enhanced 101 Key 
Keyboard with our Pleasant 
Tactile/Click Feel. 

8 Two Senal Ports plus Parallel 
and Game Ports. 

= Clock/Calendar with Battery 
Backup. 

= 6-16 and 2-8 bit expansion slots. 

8 80287 support, up to 12 MHz. 

= Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 


Order Now Toll Free 


800-423-5891 


Canventional 
Golculation Memo 


All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. COD orders may require an advance deposit. PS/2 and AT are trademarks of IBM Corporation. 
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ers Now! 


systems remain in stock; please give us a call to 
verify availability. This offer does not apply to other 
ZEOS systems or custom configurations. 


Immediate shipment ts only part of the story. 


ZEOS builds Rock Solid computers. That’s why we 
offer you our 30 Day Money Back Guarantee, Toll Free 


technical support and Full One Year Limited Warranty. 


Compare that to the others. Then compare performance. 

Performance is what ZEOS is all about. If you’re 
buying a computer you may as well buy the fastest. 
The ZEOS 286-12 is the atin its class, It features 
true Zero- Wait state operation with speeds close to 
many 386 systems! 

Or select the ZEOS 386-20. The Editors of PC 
Magazine did. In fact, they said “Out of 104 machines 


Complete ZEOS 20MHz 386 
with 80MB 28ms SCSI Drive! 


Only $2,995 
For Ge color add $495 

2 Standard Features 
Include: 


8 Genuine 32-bit 
Intel 80386- 
20MHz CPU. 






= IMB of 
Zero-Wait DRAM Expandable 
to I6MB system total. 

» Fast 80MB, 28ms SCSI 
Seagate Hard Drive, L2MB 
Floppy Drive. 

® Ultra high speed Hard/Floppy 
SCSI controller. 

8 Genuine Hercules* Brand 
graphics card. High-Res Amber 
Display with Tilt/Swivel Base. 


Release 4: 


Pealpin oa trademark af Compag Computer Corparation. Corporate lensany 
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from 58 companies... . for overall excellence in both 
the 16-and 20MHz categories, we selected ZEOS 
International's 386-16 and 386-20” And ZEOS '386 
systems have racked up three PC Magazine Editor's 
Choice awards so far this year! 

PC Resource Magazine put it this way “ZEOS 
... provides quality comparable with the IBM or 
Compaq and does so for about 70% of the cost”’ 
Personal Computing simply says “The best value 
we've come across SO 

We couldr’t have said it better ourselves. 

And these are the machines that we have 
ready to ship to you right now. Rock solid block 
buster ZEOS machines with quality and perform- 
ance thatis, ina word, Guaranteed. Order now by 
calling 800-432-5891. 


# 101 Key ZEOS Tactile/Click 
keyboard. 


= Two High Speed Serial 
plus Parallel and Game Ports. 

® 1-32, 5-16 and 2-8 bit slots. 

= 80387 math co-processor 
support. 

= ZEOS 5-bay case with security 
lock and LED indicators. 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCard and COD 
Open 24 Hours a day! 

ZEOS International, Ltd. 


530 Sth Avenue, N.W. 
St. Paul, MN 55112 USA 


Performance Comparisons using PC Labs Benchmark Series 





Ny tended com paty MBP ESE Bart Paesl OO ¢ 1080 PENS Internatscinnt 199 


CIRCLE 721 ON READER SERVICE CARD 





|) Good Reasons _ 
To Buy Hom ZEOS 


On july! 15, of this year 
A 
try history. On 
that date ZEOS 
extended our Toll 
Free Sales and 
Technical Support 
to 24 hours a day, 
365 days a year. 
In one bold move 
ZEOS gave new mean- 
ing to the concept of Cus- 
tomer Support. In the months 
ahead you will undoubtedly see 
others scrambling to keep up. 
They are the followers. ZEOS is 
the leader. One more good 
reason to buy from ZEOS. 


Reason #1 


“Overall Excellence” 

As PC Magazine said “Price is always a 
consideration, So are bench mark test results. 
But both factors can be deceiving, which is 
why we consider them in the context of other 
especie ane rapt deere rns 
and years down the road. 

These are the attributes which PC 
Magazine used in awarding ZEOS the cov- 
eted Editor's Choice, not once but three times 
thus far in 1989. And “Overall Excellence” 
are the very words PC Magazine used in 
describing ZEOS systems comparing them 
to all others. 


Reason #2 


Dazzling Performance. 

In their February 28th '386 review, PC 
Magazine awarded ZEOS Editors Choice. 
“The ZEOS ’386 blows away every other com- 
puter... .a smart choice” is what they said. 
And in arecent review, Government p 
News said the ZEOS 33MHz 386 is “ 
the fastest MS-DOS and OS/2 micro in the 


Dazzling Performance is built into every 
ZEOS system. It's a key component of ZEOS 
Overall Excellence. 


Please call for current pncing and warranty details ZEOS 1s a publicly traded company Symbel. ZEQS ¢ 1989 ZEOS International, Ltd . 530 5th Avenue, NW, st. Paul, MN 55112 








Reason #3 


Exceptional Quality. 

PC Resource Magazine 
put it this way, “ZEOS.. 
provides ity compar: 
able with or Compaq 
and does so for about 

70% of the price” ZEOS 
uses only the very best 
components. And 
every system is fully 
tested and burned-in right in 
our own labs. 


Reason #4 


Value. 

InfoWorld says, “We find the ZEOS 386 an 
excellent value. Speed: Excellent. Compat- 
ibility: Excellent. Value: Excellent” Personal 
Computing said, “ZEOS ... is the best value 
we've come across . .. its performance is right 
up there with the slickest, most expensive 
PCs you can buy? 


Reason #5 


Warranties and Guarantees. 

ZEOS believes in its products. That's why 
we offer each and every customer our 30 Day 
Absolute Satisfaction Money Back Guaran- 
tee, no questions asked. Plus, our One Full 
Year Limited Warranty and Express Parts 
Replacement Policy. Optional On Site Service 
is available too. Call for details. 


Reason #6 


24 Hour Toll Free Technical and 
Sales Support. 

At ZEOS, the customer is #1. That's why 
we're open around the clock. For your con- 
venience. If you buy a product from us we 
feel we should be there to help, 24 Hours 
a day. Our Help Lines are Toll Free too. Be- 
cause you shouldn't have to pay for the call. 


Reason #7 


Experience. 
Almost unique in the mail order computer 
industry, ZEOS maintains its own chip level 
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ZEOS has been involved in Research and 
oe since our incorporation back in 
strong and experienced Research, 
and Technical Staff trans- 
lates into superior factory direct computer 
systems for you. 


Reason #8 


A Sterling Reputation. 
In magazine after magazine and review 
eee Ties ee ee ee 
Overall Excellence, for Excellent Value, as the 
Right Choice and soon. All of this is flat- 
tering but the most important thing is this: 
What do our customers think? Frankly, they 
love us. The systems and the support. That 
means more to us than anything. 


Reason #9 


Easy to Buy. 

ZEOS systems are easy to buy. You can 
pick up the phone any time of the day or night 
and order your new ZEOS computer. And we 
accept MasterCard, Visa, and te 
Purchase Orders from Fortune 1000 Compan- 
ies, Colleges, Universities and Governments. 
Sorbets Lessig Progen are avaielse 
as 


And now the ZeCARD! It’s your very own 
ZEOS Credit Card and you can apply today. 
With the ZeCARD youcan charge your ZEOS 
Lily elo in easy monthly install- 
ments. It's just like a Bank Card. Why not 
apply for your ZeCARD now! 


Reason #10 


You're Going to be Very Satisfied. 

When it comes right down to it, you're 
going to be very satisfied with your new ZEOS 
system. Our goal is your complete satisfac- 
tion. And that’s our commitment to you. To 
quality. To performance. To reliability and 
support. To Valve. We don’t just say it, 
we Guarantee it! 


Order Now Toll Free 


800-423-5891 


FAX Onders Dual: 
612-633-1325 
In aT Call. 


SA, 
z CARD, and COD 
en 24 Hours aday, 
365 Days.a year 





The “replacement 
market” is just a 
myth. Old computers 
don’t die. They just 
trickle down the 


distribution chain. 





D 


There seems to be a wild notion floating around 
that the hardware business is not only going 
flat but is slowly turning into something new. 
This something is called the replacement market. 
Research companies, many of which can’t 
figure out anything anyway, have dreamed up 
this concept in a futile effort to explain recent 
sales trends. 

The thinking goes roughly like this: Every- 
one who really needs a computer already has 
one, and now those users are going to be 
spending all their time replacing wom-out old 
computers with new faster units. This trend 
will account for all of the future growth in the 
business. 

The fly in the ointment of this theory is 
obvious. Computers are not tires that wear out. 
There is no elephants’ graveyard of discarded 
machines, no secret dumping ground. Anyone 
who buys a new computer either keeps the old 
one, gives it to someone who can use it, or 
sells. This can happen over and over. Except 
for those that end up as ‘‘work-at-home”’ ma- 
chines, most of these machines go to new 
“entry-level’’ owners: wives, children, fel- 
low employees. This adds to the user base and 
puts more people into what I call the ‘‘trickle- 
down distribution chain.” 

Since the machines do not wear out like a 
set of tires, but have a life expectancy that may 
approach a decade or more, we should expect 
to see the machines distribute themselves through- 
out society as televisions have. Eventually, 
hand-me-down computers will end up in all of 
the 80 or 90 million households in this coun- 
try, with most households having two ma- 
chines. All offices will have them, all small 
businesses, and all schools, Every time a machine 
is replaced, there will be a trickle-down recipi- 
ent awaiting the depreciated old unit. 

To predict where computer sales will peak, 
we must first determine at what point we’ll be 
able to find anyone who would refuse to accept 
a free machine (assuming it’s a PC compat- 
ible). The number of PCs should be a good 
deal larger than the population of the entire 
country, as some people will require multiple 
machines. Watching the United States eventu- 
ally soak up 300 million computers is not 
beyond the realm of possibility. We see how 
TV sets have been soaked up (I’m not the only 
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one who has a TV in the kitchen!). We can 
expect computers to follow the same pattern. 


NOT YET TAPPED 

With today’s installed base of between 26 and 
30 million machines, the market hasn’t even 
been dented. Thus, all the talk of a so-called 
replacement market is nonsense. In fact, the 
only way such a market will ever develop is it 
legislation prevents people from using old 
technology. ‘‘OK, buddy, do you have a li- 
cense for that 4.77-MHz 8088?’' ‘‘But officer, 
it has a turbo card in it!’’ People are still using 
CP/M machines and Tandy 100 portables. If 
they ever give them up at all, they’ll give them 
to their kids. 

While we do see jogs in the growth curve 
for the PC market, they’re all traceable to the 
herky-jerky forward motion of hardware and 
software technology. We'll always see a tem- 
porary slowdown during a changeover from 
one chip to another. This is what we are begin- 
ning to see today as the 486 makes its way into 


our lives. Everything slows down to wait fora 
realignment of prices. Once that happens there’s 
a mad scramble, business booms, and a bunch 
of machines are distributed through the trickle- 
down distribution chain. 

When we look at the scene objectively, we 
see that we are still closer to the beginning of 
the market’s maturation than the end. If we're 
on a 100-mile trek, I figure we’ve gone 10 
miles. Maybe less. 
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Okay. 


Youre a developer and 
normally you couldnt 
care less, but the budgets 
getting squeezed. So they 
wont buy the new mini 
after all, which fries your 
bacon because the old 
one is overloaded. 
What's more, Shipping 
will join you on the 
system tomorrow. 

No big deal. You'll 
only share your mini 
with 40 more people. 
And 5 applications 
due next week. 


With Professional ORACLE? every- 
thing you develop on a mini, you can 
develop ona PC. Which means you 
dont have to wait for everyone to go 
home to get decent system response. 
And you wont have to compete with 
production systems or other developers. 

What's more, Professional ORACLE 
is exactly like ORACLE on a mini or 
Mainframe. Same documentation, same 
tools, same everything. 

So you can develop with all your 
familiar tools, And then port your 
application to the host with no changes. 

You can have Professional ORACLE 
for only $1,299. Or the Trial Version 
for $199. 

If you're not happy, return it within 
30 days for a full refund. 

Call 1-800-ORACLE 1, Ext, 4452 
to order. And enter the computing 
environment of the 90's. 


hemes Si nity Connectability 


i poe jl Ue ay on te re, isa Cal 1-800-ORACLE 1, Ext. 4452. 


ACL Regu MS ONS DOG weh $m mower nd 0 remedy ened 25 etd manor em esd9 ra 8/1 EARP 72 hdl DD mam 20 tpetr” 
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The industry is abuzz over what e 

now appears to be trouble- Inside 
some delays in the full-tilt 

go-for-broke manufacture of 

the 486 chip. Both the 486 and the EISA bus are following the 
acceptance pattern of Windows, with early enthusiasm fol- 
lowed by delays. 

This might develop intoa problem for both technologies. 
Unfortunately, as in football, where the mysterious phenomenon 
called ‘‘momentum’’ goes from one team to another, con- 
sumer interest is fleeting. While the customer will go along 
with a preannouncement and maintain 
an enthusiastic anticipatory level for perhaps 
6 months, that person cannot maintain it 
forever. When the momentum goes away 
from the original direction of enthusi- 
asm, one sees what | call the ‘‘product 
acceptance backlash effect.’ This actu- 
ally creates a negative receptivity onthe 
part ofa potential buyer who feels that he 
or she has been strung along and made a 
fool of. The subconscious mind then 
wants to reject the product. 

l always wonder how many copies of 
ViSIon were ever shipped. Yes, Mildred, 
there was finally a product, after much 
hoopla and a long no-show. Microsoft 
Windows is still coming out of the back- 
lash effect. The company even did a Windows ‘‘celebrity 
roast’’ afew years back to chide itself for tardiness. That was 
a gallant try but it had little effect. 

This effect doesn’t have to be solely the result of a late 
product introduction. In the case of OS/2, it’s the result of a 
lack of promised applications. This disappointment is combined 
with a lack of perceived performance benefits. Whereas 
people can buy a 386 to run their old DOS applications and 
see immediate improved performance, the OS/2 buyer sees 
no improvement. 

In the case of Windows, one might see a decrease in 
performance. My best joke recently on PC MagNet was *‘I 
use Windows when | want to slow down my programs sol can 
see what's happening on timed screens that blow by my 386 
screamer. Windows gives me the XT-level performance I 
sometimes have to have. Very useful.”’ It seems unlikely that 
most users, when given a choice between high performance 
with straight DOS and poor performance with Windows, 
would choose the latter, especially since most of the time one 
spends on a machine is within an application, and that’s 
where performance counts. You don’t think there is a line 
around the block awaiting the 486 machines just because the 
chip is pretty, do you? But I digress. 

Back to the acceptance backlash effect. While pundits 
and cynics wisely push users into the 386 camp and beyond, 
the 286 sales figures continue to increase. This chip, which 


luse Windows 
when | want 
to slow down on 


timed screens 


that blow by my 


386 screamer. 





has been declared brain-dead 

f r a ck by everybody under the sun, sells 

like hotcakes because (1) it’s 

cheap. (2) it has more than one 

manufacturer licensed to make it, and (3) it neverexperienced 
an acceptance backlash. This combination is hard to beat. 

The 486 costs about $500 to $800 for the bare chip alone. 
There is only one manufacturer, and Intel shows no sign of 
letting anyone second-source the chip. | figure that if itdoesn’t 
ship in quantities by January, then Intel risks adding the back- 
lash effect to the chip. Now. | wonder, if NEC suddenly 
released an inexpensive 386/486 equivalent 
running at 50 MHz, what would happen to 
Intel’s hammerlock on the PC world? 

Don't Try This at Home, Kids Dept.: 
I've been meaning to pass this tip along to 
people who have machines from which 
other people might surreptitiously bootleg 
a copy of this or that software. Most soft- 
ware nowadays asks you. on first use, to 
put your name and (optionally) your com- 
pany naine on it. This should annoy users. 
Who needs your naine showing up on 
Bob's computer at his home? So for ‘‘name"? 
| routinely type ** All Mankind’* and for 
“company"’ | put **The Whole World Over."* 
There is something humorous about soft- 
ware that boots with the message: ‘‘Li- 
censed to All Mankind, The Whole World Over.” 

Genuinely Interesting Software Dept.: I've always been 
abig fan of Super PC-Kwik, the definitive disk cache software 
from Multisoft Corp. in Beaverton, Oregon (phone (503)644- 
5644). For $129.95, it now comes bundled with what the 
company calls a Power Pak. which includes a print spooler, a 
dynamic RAMdisk. a keyboard accelerator, and a remarkable 
screen accelerator that is unlike anything I’ve ever seen. 
Apparently it does more than shadow the video ROM into 
RAM. It replaces the entire video BIOS with high-performance 
routines. 

On my 386. video benchniark tests show a 300 percent 
speed improvement, and I'm running an already hot Video 
Seven V-RAM card! Believe me, the benchmark wasn’t faked 
out. When you type DIR the listing ncarly blows the top offthe 
monitor! I’m impressed. And since some programs such as 
Lotus 1-2-3 do strange things with video, this software is smart 
enough to ignore such prograins and not accelerate them. 
That’s how well-written this little program is. In addition, it 
establishes a scroll-back buffer so you can back the screen up 
and look at the previous pages that ran off the top of the screen. 
Hot stuff. 

It works with all EGA and VGA cards as well as old CGA 
and even monochrome beasts. The performance increase 
varies, depending on the card. For VGA curds, it’s dramatic. 
Highly recommended. a 
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This is all it takes to make our PC run, 


RAY 
pu fig 





nd run, 
and run, 
and run, 
and run, 
and run, 
and run. 


The Poget PC™ will give you up to 100 hours of active service on two AA alkaline 
batteries. That's about two to three months with normal use. And don’t think it’s because 
those two little batteries haven't been asked to power much in the way of real work. 

It just so happens The Poget PC is a regular workhorse. It's a real MS-DOS* computer, 
with 512K of RAM and 640K of ROM—where there's ROM-resident MS-DOS version 
3.3 from Microsoft? The ROM also includes five built-in software applications we call 
PoqgetTools™ and a sixth application, PogetLink™ which transfers files between your 
desktop and The Poget PC. 

e Poqet PC has a full-function AT-style keyboard, and there's an 80-column x 25-line 
display, too—all powered by those two little AAs. Finally, there are two drives which use 
either ROM or RAM solid state memory cards. You can run all popular MS-DOS software 
on The Poget PC. And lots of popular software applications have been converted to be ROM- 
executable using Poget’s memory cards, including Lotus 1-2-3? Word Perfect? ACT!? Lucid 
3-D? and many others. Put it all together, and what does it weigh? About a pound. 

It took some radical re- 
thinking of current computer 
technology to accomplish all 
this. But of course, if you want 
to get off and running (and 
running and running), it helps 
to start with a quantum leap. 

Want to see The Poget 
PC run? Then call 1-800- 
624-8999, ext. 1590 to find 
yon nearest Poget Authorized 


ealer. 


| THE POQETPC 


A very big computer. 





= © 1989, Poget Computer Corporation 
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Times are 
changing in the 
retail side of 

our industry. 

And the strategies 
for success 

in the 1990s 

are starting to 


come into focus. 


Jim 


Seymour 


In the September 12, 1989, issue, each of PC 
Magazine's columnists wrote about our expe- 
riences with computer resellers and offered 
our prescriptions for curing what ails them. 

Fixing what’s wrong with the present sys- 
tem is important. Uninformed salespeople, 
scanty software inventories, and a lack of 
after-sales support are deadly sins, frustrating 
and unnecessary. 

But at least as important as fixing what we 
have now is trying to figure out how the 
computer-reselling situation is going to look 
over the next decade. I’m convinced it won't 
look much like today’s system—and not only 
because today’s problems will be fixed. 

We’re moving intoan era of fundamentally 
different kinds of PC products, with conse- 
quent changes in how those products are se- 
lected, purchased, and supported. And those 
changes will be most visible, I’m convinced, 
in a powerful four-way division of the com- 
puter market. Part of this trend is beginning to 
become visible, but when it really hits, it’s 
going to sweep aside huge chunks of the pres- 
ent PC distribution system. 

Department stores, electronics discounters, 
and ‘‘superstores’’ will pick up most of the 
business onthe lower part of the scale. They're 
already doing well with Epson Apexes, Ven- 
dex Headstarts, Amstrads, and so on. We'll 
see more of these consumer-oriented lines as 
the technology moves away from the 8088 
toward the 80286. Indeed, this market offers 
the only future for the 80286 chip, which 
would otherwise sink even sooner into well- 
deserved obscurity. 

The middle to upper end of the market will 
increasingly be dominated by three groups. 
First, the more-powerful mail-order firms—47th 
Street Computer, Dell Computer, PC Connec- 
tion, and CompuAdd, for example. Second, 
the large, well-financed, upper-end retail 
chains—Businessland and MicroAge, for 
example—that can afford to offer serious train- 
ing to their staffs and maintain selective inven- 
tories for special markets. And third—the real 
kicker—an emerging class of large-scale spe- 
cialty dealers aimed squarely at the corporate 
market. Eli Hertz’s corporate-PC-sales opera- 
tion in New York City and Mort Rosenthal’s 


powerhouse Corporate Software are stellar 
examples of the latter. 


WHAT'S WRONG WITH THIS PICTURE? 
Notice who’s missing? It’s the middle-of-the- 
road, middle-market dealers and chains. And 
you and me, when we want to go down to the 
comer computer store, kick tires, check out a 
new program we've heard about, and schmooze 
a little about PCs in general. 

It’s not that this fourth group won't be 
around, or that they won’t have anything to 
sell. They’! still have their IBM and Compaq 
and Apple and HP dealerships, and many of 
them will still be in business. 

It’s just that they won’t be very important 
anymore. 

The real growth, I’m convinced, will be 
divided between the new class of super-resell- 
ers, such as Corporate Software, and the big- 
gest mail-order firms, which through their 
expertise, financial strength, and focus will 





come to dominate the richest part of the PC 
marketplace: the corporate market. 

Mort Rosenthal has a little dog-and-pony 
speech he likes to trot around to industry 
gatherings, suppliers, and large customers, 


in which he makes some perceptive 
points about today’s changing distribution 
system. 

Mort’s analogy for the evolution of the 
overall corporate computer market is superb. 
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A non-screen chart processor that knows about charts and diagrams, not 
jusi another “screen-draw” program that makes you do most of the work. 
EasyFiow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 


Mailrooa 
eende to 
central filee 


Caatral files: 
coaplate 
*Loet Order® 
fora 






File found? 


— 
Log Conplnaint 


Automatic. Fully automatic text centering within shapes Fully automatic line routing & re- 
routing. Fully automatic placement of text along lines 


Fast. Written in assembly language for speed. 


Larga Diagram size limited onty by available memory. Supports LIM expanded memory. 
Diagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 
it in page size pieces. 


Standard. All standard data flow and flowcharting shapes included. Other shape libraries 
are available. 


User friandty Don't take our word for it. PC Magazine says “EASYFLOW lives up to its name. 
it's hard to imagine any easier and more tlexible way to produce basic and even complex 
flowcharts’’. 

Mouse Optional but tully supported 

ft works Over 50.000 copies sold Two of the "’big erght"’ accounting tirms have world wide 
site licenses for the use of EasyFlow 

(it prints On most pcpular printers including IBM. Epson. Toshiba, HP LaserJets, HP Desk 
Jet XEROX 4045, pestscript printers and many others 

it plots. On HP7440, 7475, 7550 and 7585B plotters. 

Documentad 130 page manual plus over 150 screens of context sensitive help. 

Rush dalivery Order by noon today (eastern time) and you'll have it tomorrow Rush delivery 
charge 1s $10.50 (instead of $2.00) and ts available only to continental USA and Canada. 
EasyFlow works on IBM PC's, IBM PS/2 and compatibles Requires 512K memory, hard disk 
and an IBM CGA/EGA/VGA or Hercutes monochrome compatible adapter card. 


Order direct tor only $149.95 + $2.00 S&H (USA/Canada), $10 00 (foreign). 
Payment by M0., check, VISA MasterCard or Company PO. 
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Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext. 49 
Telefax(G3): (613) 544-9632 


Haven Tree Software Limited 
PO Box 1093-P 
Thousand Island Park, NY 13692 
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He points out that we have seen it swing, 
pendulumlike, from one extreme—in the 
highly centralized MIS era of the 1970s—to 
another, highly personalized extreme—in 
the single-user-focused 1980s—back toward 
a more stable middle position, centered 
around networked workstations and serv- 


| ers, with an emphasis on departmental use 


and peaceful coexistence with MIS. 

The distribution channels have followed 
those swings, moving from direct sales 
and support by vendors in the 70s to sales 
and support through retailers in the ’80s, 
toward whatever may emerge in the inte- 
grated environment of the ’90s. 


THE SHAPE OF THINGS TO COME 
Unsurprisingly, Mort thinks the ’90s are 
made to order for a shop like Corporate 
Software—and I think he’s right. Many of 
the largest PC vendors never established 
the close customer ties that might have 
permitted them to move now toa ’70s-like 
direct-selling situation. 

Those relationships count. 

That’s one reason I think good direct- 
marketers have such bright prospects for 
the ’90s. They’ve created and maintained 
those personal links, through fast service 
at the time of the sale and through superb 
800-line after-sales support. 

And that’s just what Corporate Soft- 
ware has done, by mixing field-sales people 
into what is fundamentally a direct-sales 
system. 

The corporate micro managers who 
have relied on Corporate Software to take 
some of the pain out of software upgrades 
demonstrate how much this marketplace 
wants the new kind of reseller. By offer- 
ing almost-as-low-as-the-lowest prices in 
conjunction with advice, product savvy, 
and great support, Rosenthal has built the 
kind of company few realized would be 
needed in the 1990s. 

The center of gravity of the PC market 
lies overwhelmingly in high-volume cor- 
porate sales. But that doesn’t mean you 
and I will be frozen out, left playing King’s 
Quest XXVII down at a lonely, drafty 
ComputerLand. 

The flexibility of the mail-order shops 
means they'll be the channel of choice for 
individuals, at least for most purchases. 
When we really need hand-holding and 
tire-kicking, we'll pay for it, down at the 
Businesslands and MicroAges. a 
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Maxell chalks up a brilliant play. 
John Madden Football’; free. 


Get ready for the Two-Minute Warning 
Edition of John Madden Football. Free. 

It’s real eleven-on-eleven football created 
exclusively for Maxell by Electronic Arts® 
This game is a test of speed, skill and 
savvy as on any given Sunday. You can play 
it on IBM PC/XTIAT, PS/2 30 or greater 
and most compatibles. And you'll find it on 
the free 11th disk inside specially marked 
MD2-D, MD2-HD, MF2-DD and MF2-HD 
10 packs. While supplies last, this incredible 
game is yours with our compliments. 





THE GOLD STANDARD 


sometimes, you 
just can’t copy 


an original. 


With over 500,000 
installations worldwide, 
Carbon Copy Plus™ is the 
leader in remote PC commu- 
nications software, In fact, 
Carbon Copy Plus is used by 
twice as many people as 
any other remote software, 

Why? Because Carbon 
Copy Plus is ideal for remote 
support, troubleshooting 
and training. With it, you 
can fix software problems 
over standard telephone lines 
from any remote location. 
The result is substantial 
savings in travel time 
and expense. 

Carbon Copy Plus lets 
you access and control a 
remote PC to train a user or 





collaborate on a project. 
Both users view the same 
screen and keyboard input. 

Its unique universal 
graphics translator converts 
incompatible graphics for- 
mats. Original CGA and VGA 
graphics images can now 
be replicated as EGA and 
Hercules images. What an 
original idea! 

What's more, Carbon 
Copy Plus has become the 
#1 support tool for 
businesses with multiple 
locations to manage. 


Carbon Copy Plus. 
You can’t copy an 
original. 


Our name is Carbon Copy Plus, 
nothing else is remotely close. 


Microcom Software Division C 


=>— 
SOorTWARE + DiviSItON 


For more information call or write: 
e Drive Norwood, MA 02062 


617-551-1999 


© Microcom, Inc. 1989. All cights reserved. Carbon Copy Pius is a trademark of Microcom Systems, Inc. 
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The most 
profound influence 
on the future 

of our industry 

is the effect 

of past habits. 





William F 


Zachmann 


The great American psychologist William James 
considered habit to be such an important phe- 
nomenon that he devoted an entire chapter of 
his book Psychology to the topic. In it, he 
wrote: ‘‘We must make automatic and habit- 
ual, as early as possible, as many useful ac- 
tions as we can, and guard against the growing 
into ways that are likely to be disadvantageous 
tous, as we should guard against the plague.”’ 

James recognized the dual character of 
habit. Habit lets us do more things, by doing 
them automatically. But habit can also hold us 
captive to old ways when better opportunities 
present themselves. 

As in other areas of human activity, habit is 
a powerful factor in our use of computers. The 
habits we form in using a particular spread- 
sheet, word processor, or communications pack- 
age exert a profoundly conservative influence 
on our future choices, and so upon the course 
of the computer industry as a whole. 

There may be a few users who always seek 
something new and different and who are 
constantly replacing one software product with 
another. But most of us aren’t very quick to 
change, once we’ve found a product that does 
the job for us. It is for this reason that minor 
incremental improvements are seldom suffi- 
cient for one product to displace another in the 
software marketplace. It is only when a major 
advantage can be gained by switching that the 
superior product has a real chance to succeed. 

My own use of software offers a good 
example. Unlike most people, I constantly 
review new products, not only on PCs but on 
the Apple Macintosh and other platforms as 
well. But the software that | use to do my work 
shows the profound effects of habit. Even 
though I have an unusually large number of 
opportunities to do so, I don’t switch from one 
product to another for my real work any more 
often than other, more typical users do. 

Writing and communicating are the two 
things I most frequently do with computers, so 
word processing and communications are the 
two most important applications in my work. 
When I bought my first IBM PC, in 1982, I 
bought both types of software. Unfortunately, 
both the word processor (I think it was called 
Easywriter, but I don’t even remember any- 


more) and the communications package (the 
infamous [BM Asynchronous Communications 
software) that I bought with this first system 
were barely usable, so I never got intothe habit 
of using them. 


A PERSONAL HISTORY 

Instead, Imovedto Smartcom for communica- 
tions and to MultiMate for word processing. 
I'd been using a Wang word processor at work, 
so my familiarity with it made MaltiMate a 
plausible choice, much as IBM’s Display- 
Write software appealed to those who'd previ- 
ously used an IBM Display Writer and XyWrite 
appealed to journalists with experience on 
Atex typesetting systems. 

It was only after writing a draft of a book 
with MultiMate and suffering through endless 
lengthy repaginations on my dual-floppy PC 
that I decided, first, that it was time to get a 
hard disk and, second, that I'd need to take a 
more serious look at other word processing 





é on 2, WA, 
packages. I considered WordSrar but, before 
long, switched to WordPerfect. 

What a relief it was not to have to worry 
about whether I was at the end of a page or not! 
That, in the end, was what it took to break me 
of the MultiMate habit. It was only at this point 
that I finally dropped the Wang entirely and 
started to do all my writing on a personal 
computer. Before that, I still used the Wang at 
the office in order to do my research publica- 
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tions. It took WordPerfect on an AT-class 
PC to finally outmatch the old Wang sys- 
tem in every way. 

Meanwhile, I started using an Apple 
Macintosh. Having already formed the 
DOS habit, | never did move to the Mac as 
my mainstream system. Still, my Mac ex- 


perience encouraged me to look at Micro- 
soft Word. 1 liked being able to use a 
mouse for cursor control, but Word was 
too slow for my taste, and it didn’t support 
my printers. I also found the command 
structure in Word's earlier versions to be 
too weird and unintuitive. 

But the combination of a faster 386 
system and the improvements in Word 
versions 3.0 and 4.0 were enough, finally, 
totip the scales in favor of Word. Not only 





MEM 


~ (Only 512995) 


If you think the ath Way to get 

more memory is by adding more RAM 

- chips, it’s time you got your hands on 
HEADROOM® P 

Designed to actually “free up” 

memory by shifting parts of programs 


and TSRs (RAM resident softwere) r 


your hard disk, extended 
or expanded memory, 
Headroom eliminates the 
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. even graphics programs — — without 
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; Speaking of hot-keys, Headroom 
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‘ grams fast andeasy. ~_< 
More than just swapping TSRs, 
Headroom automatically “senses” 
what particular RAM resident pro- 
gram is needed, and “directs” it to 
where it has to go, so it can swap in 
print spoolers, communications pro- 
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grams and device drivers when they 
are needed. 
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it ee you the added benefit of having — 


Soeur  » More than enough mem- - 


. Ory to handle even the . 
most “RAM ravenous” - 
projects and applications. ~ 

That’s why PC 
Magazine said that 
“Headroom performs 
mare death-defying 
escapes from DOS’s 
640K  straightjacket 
than any ather pro- - 
gram available.” 

If you've got 
memory on your 
mind, call us today at 
1-800-451-0551 
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the mouse, but the ability to see italics 
directly on the screen in graphics mode 
gave me enough of a reason to switch. 

I’ve started using Samna Corp.’s Ami 
for Microsoft Windows for some applica- 
tions. I especially like it for preparing 
presentation foils. But well-established 
habit keeps me faithful to Word for most 
of what I do. I’ve just installed Version 
5.0, and1’m not likely to switch to another 
product anytime soon. 

My experience shows clearly how habit 
acts as a stabilizing influence on software 
choices. But it also shows that we do 
change our habits when there is sufficient 
Treason to change. With the growing ma- 
turity of OS/2 and Presentation Manager, 
an expanding list of great new software 
products that take advantage of the new 
environment, and lower prices for mem- 
ory and for the powerful systems capable 
of supporting it, both the opportunities to 
change old habits and the reasons to do so 
are becoming more numerous. 

The result is likely to be amore volatile 
market for personal computer software in 
1990 than we have seen for some time. 
Established vendors like Lotus will be 
working very hard to hang on to their tra- 
ditional market share with products like 
1-2-3 for PM. Newer vendors will be 
entering the market with products for Win- 
dows and the OS/2 Presentation Manager. 
And Microsoft, of course, will continue to 
press hard to own a bigger share of the ap- 
plications market. 

As users, our choices will necessarily 
require a balance between the comfort- 
able familiarity of established software 
and the promise of greater productivity 
and a wider range of options that new 
software offers. 

As software environments are poised 
for major changes, we would do well to 
heed William James’s advice: ‘‘Keep the 
faculty of effort alive by a little gratuitous 
exercise every day. That is, be systemati- 
cally ascetic or heroic in little unneces- 
sary points, do every day or two some- 
thing for no other reason than that you 
would rather not do it, so that when the 
hour of dire need draws nigh, it may find 
you not unnerved and untrained to stand 
the test.”” 

What better way todothis than to make 
an effort to try out new software and new 
software environments that we presently 
think we don’t really need. We may well 
find that the rewards of changing old soft- 
ware habits are really much greater than 
they appear. | 
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a printer is connected. 

@ Minimizes forms changes by 
grouping similar documents. 

® Archives reports for reprinting. 

= Print in order of priority. 

@ Works with any printer or plotter. 
= Control from a batch file and from 
within compiled languages. 

@ No program modifications 
required. 

= Automatic help on every screen. 
@ Quick Start Card for fast, easy 
installation. 


Guaranteed!* 


Try PrintQ. If you don’t fully agree 
that PrintQ saves time and 
increases productivity, return it 
within 30 days for a full refund. 
Order now. Call toll free 


1-800-346-7638 


extension 101 or see your local dealer. 
In New Jersey call 201-584-8466. 
Same day shipping on U.S. phone 
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Some “warnings” were 
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Ventura Publishing Pro 
VP Graphix 

Windows Express 


6BAttack Sub 
Abrams Battle Tank 
Chessmaster 2100 
Hunt for Red Dctober 
Jack Nicholas Gott 
Leisure Suit Larry 
Leisure Sut Larry II 
Mean 1B 

NFL Challenge 

Jet 


Sony 
3% DS/DD (100) 
3% High Density (100) 
5% DS/DD (100) 
5% High Density (100) 


22 
489 
79 
79 
185 
72 
3 
32 
42 
65 
106 
182 
298 
349 
499 
345 
56 
38 


$31 
24 
30 
30 
2 
25 
29 
26 
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@ 80286 running af 12 MHz zero walt state 
@ Propnetary, 32K8 on-board RAM cache 
circuit using high speed (35ns) static 

RAM 


@ 640KB RAM, expandable to 1MB on 
motherboard. 
@ Socketed for BMHz 80287 math copro- 


cessor. 

@ 5 25” 1.2MB or 3.5” 1.44MB floppy 
dive 

© Western Digital 1.1 interleave dual con- 
troller 

@ Enhanced 101-key keyboard 

@ Graphics adaptor features a full 256K of 
video RAM and 16-bif interface for full 
VGA capabilities 

@ 200-watt power supply 

@ 2 senal/1 paralie! port standard (on add- 
in card). 

© ROM based set-up and diagnostics 

@ Motherboard designed and manufactured 
intheUSA. 

© Toll-free fechnical support. 

@ One-year factory warranty, parts and 
labor. Overnight parts Ht 
available. 


@ RAM upgrades. 

@ Intel 80287 math coprocessor. 
@ On-site service agreement. 

@ MS-DOS 3.3, or 4.01 

© 256 Video upgrade $99 


VGA Extended 


Mono _VGA Color 
$2,149 $2,499 
$2,409 $2,769 


$3,299 ae 999 


4aMB 23ms, STS06 
7iMB ‘27ms ST506_ 
155M, 18ms. ESDI 














WE CARRY SIMMS 
AND MATH ODPROCESSORS 





For Export call (916) 251-5550 


Choice of shine or Baby "AT" desktop, 
space-saving footpnnts available 

@ Top performance at lower cosf 

@ VLSI technology for increased reliabibty. 

@ 80286 running at 20 MHz zero watt state 

@ Paged-interieave Memory Architecture. 

@ 1MB RAM standard, expandable to 2MB 
or 4MB configurations on motherboard, 

@ Sockefed for 10MHz 80287 math copro- 
cessor 

@ 5.25" 1 2MBor3.5" 1.44MB floppy 
drive 

@ Wester Digital 1:1 interleave dual con- 
troller. 

© Enhanced 101-key keyboard 

© Graphics adaptor features a full 256K of 
video RAM and 16-bit interface for full 
VGA capabilrbes 

@ 200-watt power supply. 

@ 2 senai/1 parallel port standard (on add- 
in card). 

@ ROM based set-up and diganostics. 

® Motherboard designed and manufactured 
InU.S.A. 

@ Toll-free technical support 

@ One-year factory warranty, parts and 
labor Overnight parts replacement 
avaiable 


@ RAM upgrades 

@ intel 80287 math coprocessor. 
@ On-site service agreement 

@ MS-DOS 3.3. or 4 01. 

© 256 Video upgrade $99 


"VGA Extended 
Mono VGA Color 
$2,695 $3,095 


$3,395 $3,795 


44MB, 23ms, ST506 
90MB. 18ms ESOL 
155MB, téms. ESD 





@ 80386 running at 20 MHz zero wait state. 

@ 1MB RAM on motherboard 

@ System is capable of expanding to 16 
MB of 32-bit RAM 

@ Propnetary, 64KB on-board RAM cache 
Circuit using high speed (35ns) state 
RAM 


@ Socketed for 20MHz Intel 80387, or 
20MHz Weitek 3167 math coprocessors. 

@ 5.25” 1.2MB or 3.5” 1 44MB floppy 
dnve 

@ Western Digital 1:1 mterleave dual con- 
troller 

@ 2, & bit, 4, 16-bit and 2, 32-bit memory 
expansion siots, 

© Graphics adaptor features a full 256K of 
video RAM and 16-bit inferface for full 
VGA capabilities. 

@ 2senal/1 parallel port standard (on add- 
an card). 

@ ROM based set-up and diagnostics. 

@ Motherboard designed and manufactured 
mUSA 

@ Toll-free technical support. 

@ One-year factory warranty, parts and 
labor. Overnight parts replacement 
available 


@ RAM upgrade fo 3 MB add $725-to 5 MB 
add $955 

@ 20MHz Intel 80387 and 20MHz Wertek 
3167 math coprocessors 

@ On-site service agreement. 

@ MS-DOS 3.3. or 4.01. 

@ 256 Video upgrade $99 


© Run 32-bit operating systems, applica- 
tons software, or Windows 386 at a 
lower cost. 

® Slim-line, space-saving desktop 
configuration. 

@ 80386SX running at 16 MHz zero wart 
state. 

@ 2MB RAM standard, 4MB capacity on 
motherboard. 

@ Socketed for 16MHz Intel 80387SX, 
math coprocessor. 

@ 3.5" 1.44MB fioppy drive. 

©@ Western Digital 1.1 interleave dual con- 
troller, 

@ VLSI technology for increased rekabllty. 

® Graphics adaptor features a full 256K of 
video RAM and 16-bit interface for full 
VGA capabilities. 

@ 2 senal/1 parallel port standard (on add- 
tn card). 

@ ROM based set-up and diagnostics. 

@ Motherboard designed and manufactured 
musa. 

© Tol-free technical support. 

@ One-year factory warranty, parts and 
labor Overnight parts replacement 
available. 


@ RAM upgrade to 4MB add $390 

@ 16 MHz infel 80387SX math coproces- 
sors. 

@ On-site service agreement 

@ MS-DOS 3.3. or 4.01. 

@ 256 Video upgrade $99. 





VGA Extended 

Mono VGA Color 
$3,399 $3,699 
‘$3,659 $3,989 
$4,399 $4,799 
$5,199 ‘$5, ‘$5,599 


44MB. 23ms, ST506_ 
TAN. aims “ST506_ 
155MB. 18ms, ESD 
320MB, 16ms, ESO 


Since 1585 


44849, 23s, STE06 
30M, Tams, ESDI 


VGA Extended 
Mono _VGA Color 


$2,795 $3,195. 
$3,495 $3,895. 


Call us for NETWORK 
SYSTEMS CONSULTING 





CIRCLE 169 ON READER SERVICE CARD 


2500 North Hemlock Circle, Broken Arrow, Oklahoma 74012 


cal: (918) 251-7503 © Sales (918 


CALL DIRECT TODAY! 


“PROSE SULNICT IO Chev “208 FRADGUAN 


954.55 e 








800) 627-42 ——— 
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Pity the life of the 
columnist: one ear 
to the phone, 

the other to error 
beeps, he endures 
flaky disks, 

silly installation 
programs, 

and ignorant 
publicists—and all 


just for you. 


M 


My other reader writes that he is considering a 
career in computer journalism because it seems 
so easy. Before he takes the plunge, however, 
he would like to know what exactly a re- 
spected columnist does all day. 

I, of course, have no idea whatsoever what 
respected columnists do, But 1 do have the 
next best thing: alog of atypical day here at the 
Manes Column Factory. 

8:00 A.M. Column deadline tomorrow A.M. 
Idea needed. Quaff caffeine. Scan dailies for 
hot computer scoops. Only news: depressing 
quarterly earnings report at Ganef Software. 
Last-resort game plan for column: actually try 
new products. 

8:13 A.M. Try to check e-mail. 2,400-bps 
modem dead. Attempt to revive. 

9:22 A.M. Give up. Replace modem with 
1,200-bps model from closet. Dig up 1,200- 
bps phone numbers. Rewrite log-on scripts. 

10:15 A.M. Check electronic mailbox. Delete 
junk press releases. Attempt to decipher in- 
comprehensible natterings of ‘‘fan’’ appar- 
ently under influence of nitrous oxide. Devise 
tart replies to other correspondence. 

10:36 A.M. Sign on to PC MagNet. Swipe 
niftiest ‘‘on-liners’’ for possible future use. 

11:01 A.M. Tackle software backlog using 
time-honored ‘‘oddest first’’ principle. Goofy 
and thus potentially interesting HelpsUThink 
package at top of pile comes compressed on 
seven high-density disks, requires 15MB of 
hard disk space, warns installation may take 
40 minutes. What the hey; it’s still moming. 

11:06 A.M. Protect cherished CONFIG.SYS 
and AUTOEXEC.BAT from near-certain 
destruction by swapping them with benign 
plain-vanilla versions. Reboot. 

11:09 A.M. Begin installation. Discover 
program doesn’t beep when disk-swapping 
required. Stare blankly at screen messages, 
contemplate advantages of multitasking. 

11:28 A.M. Answer phone. California pub- 
licist touts hot new software, is shocked to 
learn that PC Magazine does not generally 
cover Atari ST products. 

11:35 A.M. Installation process drags on. 
Answer doorbell. UPS deliverer has left four 
valuable surprise packages on porch. 

11:38 A.M. Retum to machine. HelpsUThink 





Stephen 


anes 


installation Disk 9 produces ‘‘Disk Read Er- 
ror.’’ Mutter oath. Repeat disk access attempts. 
Reread redisplayed error messages. Mutter 
many oaths. Abort process, realize full rein- 
stallation will be required. Mutter many vehe- 
ment oaths. Note disk lacks hub ring, tacky 
omission last seen in glory days of CP/M. 
11:44 A.M. Phone HelpsUThink vendor. 
Vendor brilliantly diagnoses problem as ‘‘bad 
disk,’’ promises Fed-Ex’ed replacement. 


PLASTIC PEANUTS 
11:50 A.M. Open UPS loot: elephantine vol- 
umes of plastic peanuts, elephantine manuals, 
folders stuffed with press releases, actual 
products. Products prove to be: Yet Another 
Database, Chex Your Text, Weekly Update 
(Version 37.0) of Ho-Hum Bulletin Board 
System, and DOS Basics for Clambrains. File 
ali but Chex Your Text on ‘‘Unlikely”’ shelf. 
12:20 P.M. Answer phone. PR guy returns 
call from 3 weeks ago regarding genuinely 





interesting forthcoming “‘breakthrough’’ hard- 
ware product. Because of my unique position 
in industry, promises to put me on list for 
evaluation copy in early 1992, after columnist 
for Microsurgery but before columnist for 
Silicon Grout News. 

12:42 P.M. Error messages from Chex Your 
Text installation program reveal it wants disk 
to be in drive A:. Manual fails to offer origami 
technique for fitting supplied 5.25-inch disks 
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in 3.5-inch drive. Consider running DOS 
Basics for Clambrains to find explana- 
tion of ever-forgettable difference between 
ASSIGN and SUBST. Reconsider after 
reading Clambrained installation instruc- 
tions. 

12:54 P.M. Fax machine rings. Com- 
pletely illegible fax arrives. 

12:57 P.M. Copy all files from Chex 
Your Text to hard disk. 

1:01 P.M. Phone rings. Computer jour- 
nalist/friend asks how fax looked. Disap- 
pointed at failure of new hush-hush top- 
secret PC-to-fax software. 


CRISIS OF CONFIDENCE 
1:13 P.M. Chex Your Text runs. Confi- 
dence level nears absolute zero when open- 
ing screen displays message ‘‘Loading 
wordlist with synonomous’’ (meaning 
“*synonyms’’). 

1:47 P.M. Beautiful fax photo of friend's 
2-year-old arrives. 

1:49 P.M. Phone rings. Joumnalist/friend 
asks how fax came out this time. No 


If you own an ink jet (like the HP 
DeskJet™) or dot matrix printer, you 
probably have felt left behind from 
the laser market. With LaserTwin™ you 


chuckle at jape re daughter’s looks. 

1:53 P.M. Postal Servant arrives. Mail 
includes $0.00 invoice from Moliusk 
Development with scrawled message *‘We 
clam you'll love it!,’’ two bent and folded 
floppy disks in ‘‘do not bend or fold’’ 
mailers, one dozen computer publications, 
a dollar-rebate offer from Instant Pizza, a 
bill from long-canceled Tragedy On-line 
Service, an offer to subscribe to Tragedy 
On-line Service, and three pounds of press 
releases. Carefully file pizza coupon. Pitch 
invoice, bill, offer, disks. Pitch all ac- 
counting, network, micro-to-mainframe, 
career opportunity, and special seminar 
press releases without opening. Open 
remainder, scan carefully for telltale deep- 
six phrase *‘was appointed to.”” 

1:56 P.M. Mail pile now down to 
manageable two dozen items. Read open- 
ing paragraphs of remaining releases, 
carefully file under ‘‘recycling.’’ 

2:08 P.M. Lunch. Skim trade joumats 
for hot trends. 

3:41 P.M. Finish skim. No hot trends 
today. Invoke Discus, the muse of the 
computer column deadline. 

3:50 P.M. An idea will turn up. It just 
has to. 


3:51 P.M. Fed Ex guy turns up with 
war-game software press release. Pack- 
age includes plastic popcorn, broken toy 
tank, fake draft notice, vaguely lewd cof- 
fee mug. Program disk is absent. 

3:58 P.M. Phone rings. Friend’s hard- 
disk defragger just declared itself unable 
to write File Allocation Table back tohard 
disk. Disk, she no work no more. Good 
news: before running DOS, friend backed 
up disk. Bad news: only copy of DOS 
version used for backup was on that disk. 
Tell friend not to panic. 

4:07 P.M. Arrive at friend’s house. 
Begin reformatting hard disk. Remind 
friend of past warning that products that 
mess with disks invariably waste more 
time than they save. 

5:47 P.M. Restoration complete. Disk 
good as new. Friend offers beer as com- 
pensation. Compensation accepted. 

7:00 P.M. Eat leisurely dinner. 

7:02 P.M. Attempt to install vaguely 
interesting 12MB program. 

8:30 P.M. Vaguely interesting 12MB 
program refuses to run. 

8:31 P.M. Disconnect phone, fax. 

8:40 P.M. Clarity! Ideas! It really is 
easy, isn’t it? a 


Elevate Your ‘N@ 
Printer Capabilities 


Get Laser Capability for InkJet 
and Dot Matrix Printers with 
LaserTwin’ from Metro Software 


publishing features. You can also print 
sideways! So you never looked better! 

If you've got a mix of dot matrix, ink jet 
and laser printers, use LaserTwin and see 


can expand your printer's capabilities up 
to laser height. 
LaserTwin makes ynur printer behave like 
an HP Laserlet Series 11™ and even includes 
HP's fonts and symbol sets. Now you can also 
take advantage of software for the HP LaserJet 
like downloadable soft fonts. 
Using LaserTwin, your 
software (including tax, 
forms, and graphic programs) 
prints at the highest resolu- 
tion. And with LaserTwin's 
text formatting language 
and your word processor, 
you can acess desktop 


With LaserTwin 
You Can Now Use All 


HP - Compatible 


Downloadable 


FONTS 


(Landscape, toa’) 


the same results! Plus, LaserTwin lets you 
print directly from within your application 
and its spooler speeds up background 
printing. 

So, rather then feeling tied to the ground 
with your printer, get LaserTwin and expand 
your horizons. Act before December 31, 1989, 
and buy LaserTwin at the SPECIAL 
INTRODUCTORY PRICE OF $149! Call us 
today at 1-800-621-1137, Ext P. 


METRO 


METRO SOFTWARE, INC 


2a00N Campirell Avenue, Suite 214 
Tucson, AZ 85719 
(802) 292-0315) 2 Fax (602) 292-1561 


LaserTwin and Metro SuperFonis 25/1 are reg:stered trademarks of Mairo Software, Inc AM olher trademarks are of thei respective manulacturers. Copynght © 1969. 





CIRCLE 320 ON READER SERVICE CARD 


Instantly Switch _OS/2* FEATURES 
Between up to 

100 Programs 

‘a AY 


Without Throwing Away Your Favorite Software 





Pop Up Programs and Files, Fast and Easy to Instail and Use; 

Free TSR Memory, Share Data Give Your PC OS/2 Features Today! 
Switch-It automatically lists up to 100 of your © Instant access to all your programs via simple menu 
commonly used programs in a menu customized for © Run and switch between 100 programs, all in 640K 
your PC. You start your programs by simply © Word process or spreadsheet several 
pointing to them on the menu. Then, chit (te) Version 3. files at once 

whether you're in the middle of 1-2-3, i fechaolegy 


© Free up all memory used by TSRs 

Word Perfect or dBase, a key-stroke © Takes advantage of all available memory 

moves you instantly to another program © Transfer text or numbers between programs 

or file. Then back, or switch to another. ra] © Requires only 22K of RAM 

And another. as © Recall, edit and execute DOS commands 
Forget save/exit/load/restore. Forget © Automatic installation searches your hard 

wasted time staring at a blank screen. disk and builds a menu of popular programs 


Easily move data between previously Bord Pevfect aj ie © Run multiple DOS applications under OS/2 
incompatible programs without retyping. : © Mix text and graphics programs 
You'll pay for Switch-It in saved time ; 40 © Works with all popular programs 


the first week you use it! i 
Switch-It uses your hard disk or 
EMS memory for swapping. You have © Network compatible 


full memory (up to 600K) available for 2) © Sultet © Requires IBM PC or compatible, MS-DOS 2.1 
every program, even if you have only 640K and above, minimum 256K RAM. 
of RAM, and your memory-resident programs run free, 


in zero RAM! No more TSR conflicts or crashes. Order Toll Free 1-800-848-0286 


SPECIAL OFFER tae $7995, 


© Supports CGA, EGA and VGA graphics 
© No learning, installs in under one minute 























Plus Free ET- Phone ($49 value ae 
Shipping & Handling (Game $15.00) ___+ $5.00 __ 
95 INTRODUCTORY MA residents add 5% sales tax —_—_—_—_— 
TOTAL —_ 
PRICE s : 
O Check encl. (1 M/C (© Visa Card No. 
5 ’ Signature Exp. 
FREE ET-Phone™ with Switch-It purchase Niticommnn pase 
Every imaginable phone function for your PC. Auto-dial, speed- Cc 
dial, redial, long distance, call logging and notes, dBase file ly 
formal. Over 2000 built-in phone numbers for airlines, hotels, Address 
major companies. Prints labels, supports all phone services, City/St./Zi 
many utilities. $49 if purchased separately. BPA SUS 2 
Phone 4 
Switch-tt and ET. Phone are trademarks of Better Software Technology, Inc. For Technical Information Call: 508-879-0744 


BETTER SOFTWARE TECHNOLOGY, INC. 55 New York Ave., Framingham, MA 01701 
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Provide for the future. 


When you're building a business team, it 
makes sense to provide them with the best 
business tools. That means getting a word 
processor that evolves with your needs, not one 
that’s tied to the past. 

WordPerfect” has been, and continues tobe, 
the corporate standard in word processing. 
When you standardize on WordPerfect, you'll 
speak the same language as the majority of 
government agencies, law firms, and large 
corporations in America. 

And we've continually upgraded and improved 
WordPerfect to meet your changing demands. 
But not by ourselves. By answering more than 
10,000 toll-free calls a day, our customer support 


WordPerfect is a remstered trademark of WordPerfect Corporation. 


group provides our development team with 
valuable suggestions on how to improve 
WordPerfect. Version 5.0is our latest response 
to those suggestions. 

Itmakes sense. You've invested a great deal 
in your people, now invest ina word processor 
that is going to grow with them. 

Consider the options. You'll find that the 
decision to buy WordPerfect will get the whole 
company behind you. Not only now, but in the 
future. And that’s an investment with high 
returns. 


WordPerfect 


PORATION 
EON, areas Way Orem, Utah 84057 
Telephone (801) 225-5000 Telex 820618 FAX (801) 222-4477 
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printer roundup, the biggest 
in 5 years. 
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You might ask yourself why, after 5 con- 
secutive years of producing the PC indus- 
try’s only comprehensive printer guides, 
PC Magazine is doing it again. You may 
also wonder why comprehensive tests and 
reviews of 483 printers in past years 
weren’t enough, and why 109 more printer 
reviews are needed now. 

The most obvious answer is that the PC 
industry has coughed up yet another 109 
new printers this year, making the sixth an- 
nual printer roundup the largest in five 
years. And, just like lemmings that can’t 
help but walk into the sea, PC Magazine’s 
intrepid crew of editors and reviewers feels 
a need to traipse into this torrent of new 
printers, test and review them, and tell you 
which of these new printers offer the best 
way for you to get your printing job done. 


The annual printer roundup, now in its 
sixth year, always begins with a period 
of self-examination at PC Labs. Never 
content to rest on our laurels, we stand 
back and take a good long look at our 
own testing process to determine what 
should change and what should stay the 
same. 

This year, we began examining our 
tests back in April, when project lead- 
ers, editors, and printer project veterans 
got together to devise tests that would 
best measure the current batch of print- 
ing wunderkinds. Our efforts yielded a 
suite of tests that occupies almost 
30MB of hard disk space and includes 
enhanced tests for HP PCL and Post- 
Script compatibilities, as well as new 
graphics output—including color—and 
graphics speed tests. Our text speed test 
has remained untouched, allowing you 
to compare text-speed results among 
the nearly 600 printers PC Magazine 
has reviewed since 1984. 


THE SPEED OF TEXT 

The methodology we employ to mea- 
sure a printer’s text speed differs con- 
siderably from the one used by printer 
vendors. Manufacturers rate their print- 
ers’ burst speeds—the speed at which a 
machine sends a single block or line of 
characters. At PC Labs, we use a real- 
world test: a two-page business letter in 
single-spaced format, known around 
here as the Arthur D. Author test. Since 
we mun every test at least twice, the 
score we print is the average result. In 
The PC Magazine Printer Guides, 
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SHARING A HUGE PIE 
But that begs the question of why so many 
new printers have been manufactured by 
so many vendors this year. You might 
think that in this tough, competitive busi- 
ness, fraught as it is with high technology 
and high finance, the answer would be dif- 
ficult to discern. But, in fact, it’s quite sim- 
ple: Opportunity. Spell that d-o-I-l-a-r-s. 
InfoCorp estimates that the domestic 
PC printer market for business users is 
quickly rushing toward peak annual sales 
of nearly 6 million units and $4 billion. Af- 
ter that peak is reached, either this year or 
next, the printer business will fall off a bit 
but will still generate revenues of well over 
$3.5 billion. If you toss in the government, 


HOW WE TESTED 
THE PRINTERS 


by Bill O’Brien 


you'll see the results of our speed tests 
expressed in numbers and bars, allow- 
ing you to compare printers within each 
category at a glance. For both text and 
graphics speed tests, the longer the bar, 
the faster the printer. 

For laser printers, we print ten 
copies of Arthur D. Author—to mini- 
mize the normal time-to-first-page dis- 
advantage. Since 1986, we’ ve mea- 
sured the speed of laser printers in 
pages per minute (ppm), which is cal- 
culated by the 80286-based PC sending 
the test. This year’s crop of lasers 
ranged from 4 to 22 ppm in the manu- 
facturers’ rated speeds and from 3.9 to 
21.5 ppm in our tests. As a point of ref- 
erence, consider that Hewlett-Pack- 
ard’s LaserJet Series II, which is rated 
at 8 ppm, scored 7.5 ppm on our tests 
(in our printer issue of November 10, 
1987). 

For dot matrix printers, a single 
copy of Arthur D. Author is printed, 
and the speed is measured in characters 
per second (cps). We’ve included each 
dot matrix printer’s best-quality text 
speed—as well as its default text 
speed—in the Printer Guides. To judge 
how well a dot matrix printer scored, 
compare its rated speed with our test re- 
sult: we expect about half its claimed 


home, and education markets, you add an- 
other $1 billion to the heap, and that’s not 
counting printers sold outside the U.S. 

These are big numbers: the estimated 
$5 billion 1990 printer market is equiva- 
lent to roughly 10 percent of the entire PC 
industry. These big numbers mean that 
printer vendors don’t need a lot of market 
share to make money, or at least to gener- 
ate a nice-size pile of revenue. For exam- 
ple, a tiny 2 percent share of this $5 billion 
PC subindustry yields $100 million in rev- 
enue. That’s a size that many successful 
small businesses would look upon with a 
great deal of envy. For that matter, so 
would a lot of PC software and peripheral 
companies that you and I consider solid 
enough to do serious business with. 

For you, these big numbers mean 


speed in draft mode, and one quarter of 
its claimed speed in letter quality or 
near letter quality. In draft mode, the 
narrow-carriage IBM Proprinter X24E 
and its wide-carriage XL24E sibling 
(both reviewed in this issue) scored 99 
cps and 159 cps, respectively, on our 
tests. 


4 ppm = 266 cps, SORT OF 

If you’re trying to choose between a 
high-end dot matrix and a low-end la- 
ser, you may be wondering how to con- 
vert ppm to cps—a tricky task that’s 
been debated hotly in our hallowed 
halls. The problem is that this kind of 
conversion is inherently unfair to laser 
printers, which print every page—how- 
ever small or large the rile—at the same 
speed. 

Among the printers reviewed in this 
issue, the one that really begs the ques- 
tion is Hewlett-Packard’s new LaserJet 
Series IP. With a street price of around 
$1,200 (including the optional paper 
tray most users will find mandatory), 
the IIP threatens a large chunk of the dot 
matrix market; it has a rated speed of 4 
ppm and brought home a score of 3.9 
ppm on our tests. If you’re still en- 
trenched in the dot matrix market and 
absolutely must know how that trans- 
lates into cps, here’s the best formula 
we could devise: 

m Take atypical formatted page, 
which contains approximately 4,000 
characters (80 characters per line for 50 
lines). 

w Multiply it by the laser’s ppm rate 


you’re buying a lot of printers. It also 
means there are scads of printers for you to 
choose from at seriously competitive 
prices. More important, it means that the 
choices are more numerous and complex: 
you can choose from among the new print- 
ers reviewed here, but also from the print- 
ers reviewed in previous years that are still 
being produced—and a few so new they 
weren’t available in time for review in this 
year’s PC Magazine printer issue. 

Making matters more complicated are a 
variety of complementary and competing 
technologies. Differences in printer tech- 
nology used to be easy to understand. Until 
recently, laser-driven page printers and 
impact dot matrix printers dominated the 
office printing market. Expensive laser 
printers with graphics and desktop pub- 


(4, in the case of the HP LaserJet IIP). 
w Divide the total number of charac- 
ters per minute (16,000 in our example) 
by 60 (seconds). 

And presto magico, you ve got 
something close to a cps rating. Using 
this formula, the 4-ppm HP LaserJet 
IIP yields an approximate cps rating of 
267—a lot faster than many dot matrix 
printers. 

Making matters even more compli- 
cated, in this roundup we ran across one 
line printer that couldn’t be measured in 
either cps or ppm; we tested the speed 
of the Printronix line printer in lines per 
minute (see the sidebar ‘The Printronix 
P3040: A Line at a Time’’). 


SOPHISTICATED GRAPHICS 

To reflect the increasingly sophisticated 
graphics output that today’s printers of- 
fer, we’ ve developed brand new graph- 
ics tests for this issue. For the first time 
ever, we tested color output. We've 
printed the results in the Guides to the 
color page printers and the color dot 
matrix printers, so youcan see for your- 
self how each printer handles color. For 
laser printers and monochrome dot ma- 
trix printers, you'll see six levels of 
gray instead. 

Complementing our gray-scale and 
color tests is a new halftone test: a 
scanned photograph of Associate Edi- 
tor Mary Kathleen Flynn that was creat- 
ed specifically for the test and contains 
a great many shades of gray. We’ ve in- 
cluded this output from every printer 
tested because it offers a good point of 
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lishing capabilities held sway at the high 
end, while moderately priced 24-pin dot 
matrix printers dominated the midrange 
and inexpensive 9-pin dot matrix printers 
brought up the rear. Other technologies, 
such as color printing, were only marginal- 
ly interesting because of high cost, low 
quality, or sometimes both. 


MIDRANGE MADNESS 

But things have changed in the printer 
business and will continue to change rapid- 
ly during the next year or so. The most 
widely felt change is happening in the 
midrange printer market, where the 24-pin 
impact dot matrix printers that have long 
held sway are about to be replaced by 


comparison. But we don’t recommend 
using dot matrix printers to print photo- 
graphs; dot matrix printers just don’t 
produce a high enough resolution to 
handle photos well. 

The halftone and gray scale/color 
graphics page doubled as our graphics 
speed test. For each printer, we’ ve re- 
ported how long it took to print the 
graphics page. In the Printer Guides, 
you'll see we’ve converted the result 
into a rate based on graphics pages per 
minute (gppm), so you can compare the 
graphics speed of different printers eas- 
ily. We’ve also included the actual 
length of time—in minutes and sec- 
onds—each printer took to output the 


graphics page. 


FONTS & FEATURES 
The Fonts & Features tests haven’t 
changed—although standard emula- 
tions for IBM, Epson, PostScript, HP 
PCL, and others have been written into 
the test files. In the Printer Guides 
you'll see a sample text output—loose- 
ly adapted from A Man for All Sea- 
sons—that shows some of the fonts and 
features each printer offers. Each re- 
view is accompanied by a table telling 
you which fonts and features are avail- 
able in each printer’s main emulations. 
This year’s printers offer better pa- 
per handling than ever before, prompt- 
ing us to include more tests of these fea- 
tures. In the reviews, you'll discover 
which printers jammed on heavy card 
stock and multipart forms. You'll also 
learn which printers provide such pa- 


moderately priced laser printers. 

Ever since the original Hewlett-Pack- 
ard LaserJet was introduced in 1984, in- 
dustry pundits have forecasted the immi- 
nent arrival of laser printers costing less 
than $1,000. The absence of a low-cost la- 
ser printer during these years did not pre- 
vent the HP LaserJet and its clones from 
taking the high-end printing business away 
from old-fashioned daisy wheel printers, 
but it did keep them out of the much larger 
Midrange office printing market. 

Last year, it looked as if Qume’s 6- 
page-per-minute CrystalPrint WP, then 
priced at $1,999, might be the low-priced 
printer everyone was looking for. But its 
designed-in entry-level orientation, with 
only a Courier font, limited it to Diablo 
630 emulation and diverted its potential 


per-handling capabilities as straight- 
through paper paths, paper park, zero- 
forms tear-off, manual feeds, and 
envelope bins. 

We’ve continued to measure the 
noise of each dot matrix printer in deci- 
bels. If it was especially loud or quiet, 
we’ ve reported this in the review. 


HOW COMPATIBLE !S COMPATIBLE? 
This year’s suite of tests features tough- 
er HP PCL and PostScript compatibil- 
ity tests. The PCL torture test evaluates 
just how compatible LaserJet-compati- 
ble printers really are. In the reviews, 
you'll learn which printers passed with 
flying colors and which crashed on 
PCL macros and font downloading. 

For PostScript printers, we’ve intro- 
duced a status page that reveals the ver- 
sion of PostScript used, the existing and 
available memory, and the printer’s 
resident fonts. PostScript printers were 
also tested for their ability to use the 
Ctrl-D end-of-job character and the 
“‘executive’’ command for entering in- 
teractive mode—two commands that 
can cause severe problems for Post- 
Script emulators. Turn to the reviews to 
see the results of these tests. 

This issue contains test results for 
109 printers—the largest pool of print- 
ers we’ ve come across in 5 years. These 
results—printed in the Guides, Fonts & 
Features tables, and reviews—will let 
you see, quickly and painlessly, how 
each printer will perform in your office. 
Take a careful look before you decide 
which to buy. | 
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from the office market to curiosity seekers. 

But this year, there are a number of 6- 
ppm printers on the market, many with se- 
rious enough capabilities to take on the 
mid-range office market. This year’s 
roundup includes six 6-ppm printers that 
offer LaserJet I] emulation: Desktop Sys- 
tems’ Laser Beam, Epson’s EPL-6000, 
the Mannesmann Tally 905, the NCR 
6435, the Ricoh PC Laser 6000/PS (which 
also offers PostScript), and Spear’s Desk- 
top Laser Printer. 

More 6-ppm lasers are on the way: the 
Toshiba PageLaser6—priced at a mere 
$1,899—wasn’t available for review but 
should be shipping by the time you read 
this. Also not ready in time was the $1,995 
Facit P6060. The NCR and Toshiba print- 
ers even take HP font cartridges instead of 
custom models. That means you can use 
these printers next to your LaserJet and 
standardize on HP’s new, less expensive, 
and less complicated line of cartridges 
without worrying about font compatibil- 
ity. With prices ranging from $1,355 to 
$2,395 (and $4,495 for the PostScript Ri- 
coh) at press time, these 6-ppm printers 
don’t cost nearly as much as a LaserJet Se- 
ries II, but they also don’t carry the Hew- 
lett-Packard name. 


SLOW SPEED AHEAD 

But the new HP LaserJet Series IIP (re- 
viewed in this issue) does carry the Hew- 
lett-Packard name and, at $1,495 (which 
translates to a street price of about $995) 
and a speed of 4 ppm, opens midrange of- 
fice printing to laser printers in a big way. 
The Canon-engined printer’s low speed is 
not a deterrent in its target single-user 
desktop PC market. Based on a 4,000- 
character page, 4 ppm is around 266 char- 
acters per second—quite a bit faster than 
the IBM Proprinter X24E (also reviewed 
here) in draft mode. Besides, the HP Series 
HIP has enough nifty features to compen- 
sate for its slower speed. 

The Series IP can accept all HP font 
cartridges. Like the Series II, it comes with 
512K of standard memory, expandable to 
4MB. The new printer has a collapsible, 
adjustable paper tray that holds 50 sheets 
of letter, legal, A4, or executive paper, or 
15 envelopes. Most users will opt to buy 
the $195 adjustable 200-sheet tray that 
bolts to the bottom and can be used as an 


For the features section of this issue, the 
associate editor was Mary Kathleen 
Flynn, and the PC Labs project leader was 
Bill O’ Brien. 
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THE BEST OUTPUT IN THE LAND 


by Mary Kathleen Flynn 

When it comes to print quality, dollars 
make a huge difference—the difference 
between ugly output and spectacular 
page proofs. If your budget has room 
for a $17,000 printer, you’ll get 600- 
dot-per-inch output that approaches 
typesetting quality. The same cash will 
buy you 300-dpi vivid color page 
proofs. For as little as $1,000, you'll 
bring home 300-dpi monochrome out- 
put that’s good enough for most busi- 


Of the printers we 
reviewed, the highest- 
quality output we found 
this year came from the 
Varityper VT600P. This 
600-dpi PostScript 
printer makes halftones 
that look like 


newspaper photos. 


ness applications. But if $500 is the 
highest that you can go, you should 
probably leave desktop publishing to 
the graphics department. 

Of the printers we reviewed—those 
that offered at least one of the standard 
PC printer emulations—the highest- 
quality output we found this year came 
from the Varityper VT600P. At 600 
dpi, this $16,995 PostScript printer 
makes halftone prints that look like 
newspaper photos. 

Also worth noting is the LaserMas- 
ter 1000, a $7,495 PostScript machine 
that works only with specific applica- 
tions (see the sidebar ‘*LaserMaster 
1000: Typesetter-Quality 1,000 by 400 
dpi’). 

If four-color output is more your 


style, try a color PostScript printer. 
Priced between $8,500 and $16,000, 
these printers belong in the corporate 
art department or in a professional ser- 
vice bureau. QMS’s ColorScript 100 
Models 10 and 30—priced at $9,995 
and $15,995, respectively—produce 
the best color page proofs to come out 
of a PC printer. 

For 300-dpi monochrome output, 
the least-expensive printer reviewed 
here is the new 4-page-per-minute 
Hewlett-Packard LaserJet Series IIP, 
with an expected street price of around 
$1,200 (including an optional bottom 
paper tray). HP’s Canon-based Laser- 
Jet Series Ils set the standard for 300- 
dpi output. Only one 300-dpi laser re- 
viewed here boasts finer distinctions 
than the LaserJet I]: Canon’s own 
$2,995 LBP-8 Mark II. 

In the dot matrix arena, the clear 
output winner isn’t a dot matrix at all. 
HP’s $995 ink jet-based 300-dpi Desk- 
Jet Plus prints better-quality output than 
anything else near its $700 street price. 
For an in-depth evaluation of the Desk- 
Jet Plus, see the sidebar ‘‘HP DeskJet 
Plus: A Lot like a Laser.” 

Twenty-four-pin dot matrix printers 
may make multipart-form printing a 
breeze, but they sure don’t produce 
good halftones. The $499 NEC Pin- 
writer P2200XE produces some of the 
best 24-pin output you'll see. Other 
printers, such as Tandy’s DMP 300, of- 
fer about the same. 

Color is increasingly livening up 
output from dot matrix printers. If 
you'd like to brighten up the charts in an 
internal report without breaking the 
budget, try the four-color output from 
Epson’s LQ-2550, Genicom’s 1040, or 
Star Micronics’ XB-24]5 Multi Font. 

If you want output that you can 
show off, don’t even bother with a 9- 
pin dot matrix. Among the best of this 
low-quality lot are AT&T's 570, Ep- 
son’s FX-1050, Hyundai’s HDP 910, 
and Laser Computer’s Laser 190E. By 
all means, use your 9-pin dot matrix for 
point-of-sale and other forms-based ap- 
plications, but don’t expect it to pro- 
duce output that will impress any- 
body. a 





























alternate bin or as a second bin—boosting 
the expected street price of the whole pack- 
age to roughly $1,200. All this comes in a 
25-pound package that, with the paper tray 
folded out of the way, takes up a mere 1.5 
square feet of desktop real estate. 

Okidata’s OkiLaser 400—which did 
not come out in time for this roundup but 
will be priced between $1,600 and 
$1,800—is also a 4-ppm printer, powered 
by an LED engine made by Okidata. At 
2.2 square feet, it’s a bit larger than the 
Hewlett-Packard machine but also lighter 
at 23.5 pounds. It emulates the LaserJet 
Series I] but takes Okidata’s custom credit- 
card-size font cards instead of HP car- 
tridges. Its 512K of standard memory can 
be expanded to 2.5MB, and it accepts 
standard HP-format downloadable fonts. 

You can expect the Canon laser engine 
used in the new HP LaserJet Series IIP to 
show up in the HP clone market very 
quickly, and you may see it in the Post- 
Script market as well, although its low-end 
performance will probably make it unat- 
tractive there. Okidata intends to enter the 
OEM market with its new LED engine, so 
expect to see other names on it soon. No 
one will be surprised to see Mita, Ricoh, 
Kyocera, TEC, and other page-printer 
manufacturers quickly enter the OEM 
printer scene with new low-end products. 

Whatever the engine, a laser printer on 
every PC user’s desk could become a reali- 
ty. It’s likely that these inexpensive lasers 
will take huge chunks out of the 24-pin dot 
matrix market. The 4-ppm printers may 
also eat into the sales of HP’s DeskJet 
Plus, often considered the poor man’s la- 
ser: its current street price is only about 
$300 less than the IIP’s estimated street 
price (without the bottom tray). At press 
time, HP had no plans to lower the price of 
the DeskJet Plus, asserting that the gap 
makes a significant difference in the home 
office and small-business market. 

These inexpensive lasers hold an im- 
portant promise for middle management 
and other professional office workers 
whose tumaround requirements make net- 
work printing less than satisfactory. There 
will still be a place for large-volume, 12- 
ppm or faster laser printers in office pool 
applications, where networking-style 
printer access and management is more 
than adequate. 


RAINBOW OUTPUT 

Besides faster engines, the high-end laser 
printing market is seeing enormous ad- 
vances made in color printing and high- 
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resolution engines. Color printing has 
slowly but surely moved from a black art 
to high technology; today it stands ready to 
meet the needs of desktop publishing, 
CAD, and other important segments of the 
graphics market at an affordable price. The 
QMS Model 30 color printer, which was 
originally priced at $24,995, has been 
brought down to $15,995; the Tektronix 
Phaser goes for $13,000, and the QMS 
Model 10 goes for an astounding $10,000. 
If these prices sound high, compare 
them with the cost of alternative technol- 
ogies. One measure of color printing’s ef- 
fectiveness is that PC Magazine’s art de- 
partment produces page proofs using color 
printers driven by PostScript and desktop 
publishing technology. The alternative of 
using 3M colorkey for proofs costs about 
$750,000 more a year, and all it takes to 
save that much money is one color printer. 
Thermal technologies, principally wax 
transfer and variations of wax transfer, 
have dominated the color printing scene. 
Other technologies, including true color 
lasers and Howtek’s extraordinary plastic 
droplet machine, have also proven effec- 
tive. This year’s crop of reasonably priced 
color page printers has earned its own sec- 
tion in the PC Magazine guide to printers. 


MORE DOTS PER INCH 

There aren’t enough new high-resolution 
printers to merit a special section this year, 
but they do merit special interest. The ex- 
pected move was from 300 to 600 dots per 
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inch, but 400 dpi seems more likely to 
dominate the high-resolution scene in the 
near future. The AGFA P3400 PS, re- 
viewed in this issue, offers 400 dpi, and 
NewGen Systems was readying a 400-dpi 
printer with a list price of $6,495 as we 
went to press. 

The reason we haven’t seen a flood of 
600 dpi printers this year is because the 
toner granularity is not yet fine enough to 
make 600 dpi effective in laser printing 
technology. The hard-disk-equipped, 10- 
ppm $17,000 Varityper VT600P, with its 
smaller-particle , 8-micron toner, is the 
only new 600-dpi printer tested in this 
year’s printer guide. Other high-resolution 
machines include the $7,500 LaserMaster 
1000 (also reviewed here), which is distin- 
guished by its 1,000- by 400-dpi typeset- 
ter-quality output. 


HOW LOW CAN YOU GO? 

The drift toward lower-priced 24-pin dot 
matrix printers got a hearty shove last year 
when Panasonic surprised everyone with 
its $530 KX-P1124. The new low-priced 
lasers from HP, Okidata, and others will 
give that movement an even bigger shove, 
and you can expect prices to drop on exist- 
ing 24-pin printer models during the com- 
ing year. That, in turn, will put increased 
pressure on 9-pin dot matrix printers, al- 
though with street prices already hovering 
as low as $175, it’s hard to imagine how 
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much lower the prices can get. 

Prices are dropping, but vendors are 
also adding value to their low- and 
medium-range dot matrix printers. Most of 
the value comes in the form of better pa- 
per-handling equipment, such as paper 
parking and cut-sheet bin feeders. Many of 
this year’s dot matrix printers offer better 
front-panel controls, menu systems, and 
other displaying and controlling options. 
An important source of added value re- 
mains in the heavy-duty printers required 
for invoice and other high-volume, multi- 
ple-part form-printing applications. 

A large share of added value in low-end 
printers comes in the form of color capabil- 
ity, reduced size, and portability. There 
are so many color-capable dot matrix 
printers on the market that this year’s print- 
er issue includes a section for the technol- 
ogy. Fifteen dot matrix printers can give 
you color graphics and text printing for 
well under $1,000. That's a lot less than 
you'd have to spend for high-end color 
page printing, and if your color needs are 
modest, these printers will be more than 
adequate. 

Until this year, laptop and portable PC 
users have been on the short end of the 
stick when it comes to printing. Kodak’s 
Diconix printers were previously the only 
machines designed to meet the needs of 
traveling users. This year, that’s changed 
enough to earn portable printers a special 
section in this issue. Lighter printers, some 
of which are battery-powered, are finally 
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available in numbers large enough to give 
you a decent choice and, in some cases, to 
tum deskbound users into folks who take 
DOS on the road. 


WHAT'S OUT... 

Whatever kind of PC printer you’re look- 
ing for, you’re going to find it covered 
here and in the Index to Printer Reviews 
(1984-1989) at the back of the magazine. 
With 109 printers, this is the largest printer 
guide PC Magazine has produced since the 
first one 5 years ago. 

The printers we chose to evaluate this 
year have never been reviewed in a PC 
Magazine feature before. Most were intro- 
duced within the last year. To be included 
here, a printer had to meet our basic crite- 


This year we’ve 
enhanced our evaluation 
with tests for color 
and halftone output. 


ria: it had to get here on time; it had to 
work; it had to work with a PC; it had to in- 
clude everything that would make it 
run—that is, if it depended on software 
like Freedom of Press, that software had to 
be bundled in the standard unit; and it had 
to offer at least one of the six standard PC 
printer emulations: Apple LaserWriter, 
IBM Graphics, IBM Proprinter, Epson, 
Diablo, or HP LaserJet. 

It’s hard to believe that the PC printer 
industry produced more than 109 printers 
this year, but there are some printers we 
were unable to review. These models 
didn’t arrive in time: AT&T’s 593, Facit’s 
C7500, P6060, and T9500, NewGen Sys- 
tems’ Turbo PS/300 and PS/400, Sharp’s 
JX-730 and JX-9500, the Toshiba Page- 
Laser6, the Okidata OkiLaser 400, and the 
Lasersmith and Texas Instruments lines. 

Some vendors, such as CSS Laborato- 
ries, GCC Technologies, and Printware, 
were unable to provide us with working 
units. And we declined to review some 
others: Mitsubishi’s 330 and 650, as well 
as the Florida Digital 3000, because they 
didn’t offer any of the standard emula- 
tions; the Infoscribe 8400 because it’s a 
text-only forms printer not intended for 
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graphics; and the BlueChip Personal Page 
Printer because it’s identical to the Fujitsu 
RX7100 reviewed in this issue. 


. AND WHAT'SIN 
We've organized this year’s crop of print- 
ers into five sections: laser, color page, 
monochrome dot matrix, portable, and 
color dot matrix. Each section has its own 
introduction, Printer Guide, and Editor’s 
Choice selections. 

The introduction to each section gives 
you the big picture, defining the issues and 
parameters of each category. It also points 
out the features that differentiate printers 
within their categories. 

Tum to the Printer Guides for quick 
comparisons. In them, you’ll find prices, 
engine technologies, and test speed results 
for text and graphics. You'll also see sam- 
ple output: gray-scale or color anda 
scanned photo to show you halftone output. 

Each review offers an in-depth evalua- 
tion of the printer and its features. Each is 
accompanied by a fact file and a Fonts & 
Features grid, showing you the fonts you'll 
get in the printer’s main emulations. | 

To understand our testing methodolo- 
gy, see ‘‘How We Tested the Printers,” 
which also explains the legends for the 
Guides and the Fonts & Features grids. 
This year we’ve enhanced our evaluation 
process with new tests for color and half- 
tone output. You'll be pleased to hear 
we’ve managed to maintain ‘‘backward”’ 








compatability: you can compare the text 
speed results of this year’s printers with the 
printers tested in all previous years. 

For a panorama of the highest-quality 
output at each level of technology, see 
“‘The Best Output in the Land.”’ If you 
need a primer on printer engine technol- 
ogy, turn to ‘*Lights! Camera! Print It! La- 
ser Printer Technology Explained’’ and 
‘*Dot’s Good Enough for Me!: Dot Matrix 
Technology Explained.’’ Need tips on 
buying paper for your printer? See **Paper 
for Page Printers’’ and *‘Paper for Dot Ma- 
trix Printers.’’ If you already have a laser 
model, take a look at ‘‘How to Get the 
Most Out of Your Laser Printer.’’ And to 
prepare yourself for tomorrow’s printer in- 
terfaces, see ‘‘Printer Languages: The 
Next Generation.”’ 

Whatever you want to know about PC 
printers, you'll find it here. And with 109 
printers to choose from, our work is over 
and yours has just begun. 





Enjoy. 
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into a plotter 


Trnagine your present printer turning 
out crisp, high resolution plots while 
you continue to work, without inter- 
ruption, at your PC. 

The EOgraph Plus add-on board 
lets you do that, and more. 

You have total control over eight 
different line widths, and as many 
colors as your printer offers. 

You can produce drawings 15 feet 
long, and longer, in any carriage width. 

How about multiple plots, or 
automatic queuing of text and plots? 
Yes, the EOgraph Plus lets you do that, 
too—with ease. 

Think of it! Using virtually ary 
CAD or graphics program, you can 
work at your PC while your printer 
generates plotter-quality drawings with 
nearly incredible detail. 

Best of all, you get all of this 
without the headaches, or expense, of 
baby sitting a plotter. 

Thousands of users agree: 

No other PC add-on can increase 
your productivity, or pay for itself so 
quickly, as the EOgraph Plus. 

It may sound too good to be 
true, until you call for the facts, toll- 
free, at 1-800-548-5780. 
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is popular 9 Ls p a“ 63 my 
Even macros that recall all the 360 dot bi per second. With its 360 x 
i Dit- hics, you can 
hs for a “theo aan inp Sal ited : ae 
+ dig into ments, compan’ 
} “sige i pana line art. scald 


20 features, inedtnaess 4 
macros, right at your Fingertie 
What could be simpler? 
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Done. 





Sapte Ee pis <e sume ——— 

a a CD BE =e 
Sh: aia 
=. ae 








Multiple mean bottom or rear. Aspecial “= See your dealer for details. 
paper paths ow Meta bane cen Se: 


| ee eee “SSSs--, _ So if you've been waiting for the 
you want it. There aren't many places _ lets you feed single ~~ | ideal multi-purpose office printer, 

















, in.an office to conveniently put a printer. sheets from the top, / it has arrived. For the name of your 

| the p= - = without removing = / nearest Panasonic printer dealer, 
1624 gives you | 7 J rear-fed fanfold. “<==—- =* / call toll-free 1-800-742-8086. 

| a choice of 4 ‘ A 2-year ey ; : 

| different limited warranty “<= _ | Printers, Computers, Peripherals, Copiers, 
paths: an e in this day and age? That's ‘Si Bpewriters and Facsimiles 
sheets rom ment protection, Panasonic- style. 
the top, and You'll Bnd 2-year warranties rather nasonic 
fanfold from rare in the printer industry, But Office Automation C) f\ 
the front, standard with the Panasonic 1624. Va 


Only one pape path saaiable 
at any given me for continuous paper. CIRCLE 138 ON READER SERVICE CARD 





HOW TO READ THE PRINTER GUIDES AND TABLES 





Fonts & Features Brother HL-8e 


For a quick look at the 109 all ie ised 5 ei Fonts & Features 
printers reviewed in this issue, what features, or anhancements, are 
turn to the PC Magazine available with each font offared under one HP LaserJet il 
Printer Guldes at the front of ig teers: aeeeeay nee gi comer a roe 
each section of reviews. In the features are eveilable with four common i H i H 
F fonts—Helvetica, Times, Courier, and 
a reyes eae a Line Printer—in pale awd point 3935 9325 2324 23 
sizes—8/9, 10, 12, and 14. Since some 89-point 
listing of each printer's most lasers, like the PostScript printers, let you 10-point rm cane BERR BDRR 
important features, as well as Choose] ¢, font nanyisiza you wa weve HOG RERE 
its price 2 also included Scalable. Piaase note that ‘2pot BEE PREG BEE REED 
. for rinters, such as the LaserJet Il, 1 
icsorepiner-suchashetasovelt, ort HO 
enhancement to the Couriar font, for REEE EERE EERE EEE 


axample—is actually a separate font 


| Sea called Courier Boid in HP-ese. 
Gray- le or Color Output For dot matrix printers, we've shown IBM Proprinter XL 





| In the Guides to Laser Printars and what features ere offered et four widths: 
Monochrome Det Matnx Pnnters, we've 10 characters per Inch (10 cpi, or 10 
| included six shades of gray pnnted by pitch), also known as pica; 12 cpi, or 12 3 i 
| aach pnnter. Companng the gray scale pitch, also known as elifa; compressed, 
_ and the scanned photo image will give you somewhere between 15 and 20 cpr, and 10 opi 
| a good sense of how each printer handles Proportional, which lets narrower = | eee 
halftones. characters, such as j, take up less space 
For the Guides to Color Page Printers than wider characters, such as w. 
and Color Dot Matrix Printers, we've For samples of some of the fonts and 
included the results of our brand new color features for each printer, see the text 
test. To see how each pnnter handles output in the five PC Magazine Guides. 
color, take a look at how it pnnts the six Brother expends t 
_ colors in our test: biua, red, magenta, aise se yeaa meres Times @ 
green, cyan, and yellow. and Helvetica fonts. 














Text Speed 





[ber crorts 


To compare the speeds of printers Rather than relying on the rated speed was characters per second (cps); for laser 
| in each section, see the bar charts. supplied by manufacturers, PC Labs timed _ printers, pages par minute (ppm). Two 

| Each actual speed is accompanied each pnnter’s text and graphics output speeds ara given for dot metnx pnntars: 

| by a read-at-a-glance bar chart. On speeds. The reported taxt speed talls you one based on tha printer's parformance in 


| all pnnter speed bar charts in this the rate at which each reviewed model default mode, the other based on its best 
issue, longer bars mean faster printed our Arthur D. Author test—a two- (or nearest-letter) quality. Laser tests 

| printers. Page single-spaced business letter. For dof report the text speed of each printer in its 

matrix pnnters, the unit of measurement default mode. 














Once you’ve torn dow! 
laws in the country i 
yourself face to faci 
Devil, what will you 


Courier Bold Underli)|. 























Taxt 

: Line Printer Bold Underline Compre 
Graphics 53 sec. Courier 12 Pitch Bold Un 
bygeccs ee te 1.1 gppm 





5 4) & 25 S gppm 3 
1 = gg = 7 
Graphics Time Graphics Speed | aphics Output = a a Text Output 


To find out how long you'll Our grephics output test doubles as At PC Labs, we tested each printer's ability to To see how each printer's 
- hava to wait for each printer our graphics speed test. In addition to handle graphics output with this scanned photo text output looks, read the 


to output a typical graphic reporting the actual time each printer of associate editor Mary Kathleen Flynn, which quote, loosely adapted 
image, take a look at how took to output the scanned photo, was taken specifically for the test and contains from A Man for Ail Sea- 
long it took to print our we've converted that time into a rate Many shades of gray. We've included this sons, which offers a sam- 
scanned photo, reported that we named graphics pages per graphics sample for all printers to make it easy ple of fonts and features, 
here in minutes and minute (gppm) and have shown with for you to compare their haiftona output, but we And for a list of which fea- 
seconds, a bar chart. Wa've also indicated the don't recommend printing photos with dot matrix tures are available with 
: emulation under which the graphic was printers. As you can see from the generally poor = which fonts under which 
produced. quality of the dot matrix printer's graphics emulations, see the Fonts - 
output, you're better off sticking to tasers when It i. 





comes to printing photos. 
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The Experts in Accessories 


Manutectunng Company, inc 


CURTIS 





Start-Ups Made Easy 


The Curtis Computer Starter Kit Gives You Five Essential 
Accessories In One Convenient Package. 


Make start-ups easier—get a Curtis Computer 
Starter Kit. Five high quality Curtis products 
designed to save vaiuabie workspace, protect 


Each kit contains: 

Curtis Ciip PC Magazine's Best 
Accessory of 1988! Positions copy 
perfectly, by mounting directly to 
any monitor. Reduces eye, neck 
and back strain, swings out of way 
when not in use. 

Universai Printer Legs Elevates any 
desktop printer so paper stacks 
underneath. Uses no more space 
than the printer itself. Improves sight 
angie to printouts. 

Safe Bloc Surge Protector Effec- 
tive surge protection for your com- 
puter and printer (or any sensitive 
electronic equipment). Meets strin- 
gent UL 1449 standards. SIx multi- 
purpose outlets, mounts directly into 
duptex wall outlet. 


Made in U.S.A. 


ciigtis 





30 Fitzgerald Drive, Jaffrey, NH 03452 
Asubsidiary of Rolodex Corporation 


‘Curtis Manulacturing Company, Inc , 1988 


your system components and provide greater 
computer comfort are neatly packed into one 
carry-all package. 


51/4" Of 31/2" Diskette File Protects 
data and organizes up to fifty 5/4" 
diskettes (SK-4 kit), or up to forty 32" 
diskettes (SK-2 kit). Complete with 
bronze-tint snap-lock cover, trans- 
port handle, adjustable divider 
tabs and color coded labels. 

51/4" or 342 Computer Clean- 
ing Kit Clean disk drives by remov- 
Ing harmful dust and debris. Extend 
equipment life and prevent read/ 
write errors. SK-1 kit for 54/4" drives 
and SK-2 kit for 34i2* drives. 

If you’re ready for a start-up, then 
get the kit that makes it easy: The 
Computer Starter Kit by Curtis. For 
the Curtis dealer nearest you call us 
foday at (603) 532-4123 ext. 874 





Get Smart. 
ive Your 


Laser Printer 





Introducing 
The IQ Super mee Caines: 2XP 


With the newest IQ Engineering Super 
Cartridge, your laser printer will work smarter 
than ever before. You'll enjoy more fonts and 
better fonts, with faster performance. And you 
can be sure of full compatibility with your printer 
and the most popular software programs. 

It's the latest in the IQ Engineering family 
of products. From the company that pioneered 
super font cartridges for HP LaserJet printers 
and compatibles. 


More and Better Fonts. 

The IQ Super Cartridge 2XP offers you 
more type fonts than any other font cartridge — 
over 200. Select from three extended symbol 
sets and a vast selection of special characters. And, 
as with the original IQ Super Cartridge 2, each 
typeface comes in every size your software allows — 
all the way from 4 to 30 points! Even the highly 
readable 11-point size no other brand of font 
cartridge has. 

And more important, every size of every let- 
ter in every typeface has been individually hand 
tuned to give you the sharpest printing possible. 


The Best Laser Printer Performance. 

With IQ Super Cartridges, your laser 
printer performance will be at its highest. Our 
cartridges print image fonts in seconds, where 
other technologies can take minutes. 

And you wont have to worry about 
compatibility either. With our cartridges your 
printer will be smart enough to work with all 
the leading word processing, desktop publishing 
and spreadsheet programs, including: 


The Smartest Font Cartridge Ever — 
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WordPerfect, Microsoft Word, Windows, Display 
Writer, Lotus 1-2-3, MultiMate, Aldus PageMaker, 
Q & AWrite, Samna Ami, Ventura Publisher, 
WordStar 5.5, WordStar 2000 and XyWrite, 
among others. 


Get As Much IQ As You Need. 

With an entire family of IQ Super Cart- 
ridges to choose from, you can get exactly the 
printing capabilities you need. 

Choose the new 2XP, priced at $699, for 
the largest selection of fonts. Or select from our 
many other cartridges, priced from $399. We 
have both portrait and landscape styles available. 
As well as memory-upgrade boards so you can 
print full-page graphics or add even more fonts. 

And if you start with our word processing 
cartridge and later need more capability, we 
make upgrading easy and cost-effective. 


Call Today. 

For more information about IQ Super 
Cartridges, or the name of a dealer near you, call 
1-800-765-FONT. 

Or write us at 
586 Weddell Drive, 
Sunnyvale, CA 
94089. 

Add fonts 
and flexibility 
with IQ Super 
Cartridges. And 
make your laser 
printers as smart 
as they can be. 





OS TS 
IQ ENGINEERING 
Cr ea 


Super Cartridge 2XP, Super Cartridge, IQE and IQ Engineering are trademarks of IQ Engineering. Other products are trademarks of their respective holders. 
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STANDARD 150 


$69 


Economical This UL approved, fully tested 
unit is one of the best generic 150s available. 
Ideal for basic systems. 


SILENCER 150 $129 


Ultra-Quiet Stop that irritating whine with 


the Silencer 150. Its large, low speed, West 
German fan keeps your system 5° to 15° cooler 
and 84% quieter. Virtually inaudible! Great in 
the executive suite or home office. 


TURBO-COOL 150 $149 


High Performance Upgrade your PC/XT 


with our popular, UL approved Turbo-Cool 
150. Its patented twin fan, sloped-cover design 
keeps your system 25° to 40° cooler and 50% 
quieter. Prevents intermittent data errors and 
other heat-related problems. Meets the 
demands of fully loaded system. 


TURBO-COOL 200 $189 


Maximum Performance Put AT power and 


200% more cooling under the hood of your 
PC/XT with our UL approved Turbo-Cool 
200. Its twin fans keep your system 30° to 45° 
cooler for maximum expandibility. Perfect for 
hot rod PCs and Mini ATs! 


Sdencer, Turbo-Coat, and Farbo $75 are trademarks of PC. Powes & Conlin, boc 
‘Comgag and Deskpro ae reputered trademarks of Compaq Computer Corporatoa, 





STANDARD 200 


$99 


Economical This UL approved, fully tested 
unit is one of the best generic 200s available. 
Ideal for basic systems. 


SILENCER 200 $149 


Ultra-Quiet Unrattle your nerves with the 


Silencer 200. Its high-efficiency, adjustable- 
speed fan offers 69% less noise with standard 
cooling. Quieter than most hard drives. Great 
in the executive suite or bome office. 


TURBO-COOL 250 $189 


High Performance Protect your investment! 


Upgrade your AT/386 with our powerful, UL 
approved Turbo-Cool 250. Its high-capacity, 
adjustable-speed fan keeps expansion cards, 
hard drives, and other valuable components 20° 
to 35° cooler for up to three times longer life. 
Perfect for a fully loaded system. 


TURBO 375 $299 


Maximum Performance The choice of PC 


professionals, our Turbo 375 is perfect for 
workstations and network file servers. Includes 
line conditioning, independent regulation, 
external DC voltage adjustment, remote switch 
provision, enhanced cooling, UL approval, 
50,000 Hr MTBF, and 2-year warrantly. PC 
Magazine's technical excellence finalist! 








Cool, Quiet, Reliable Power. 


CP160 


Original Portable Upgrade Give your 
Portable greater reliability and 100% more 
power with our direct replacement CP160. 
Allows 286, 386, and hard disk upgrades. 


$169 


CD270 $249 


Deskpro Upgrade The power user’s power 
supply! Our direct replacement CD270 gives 
your 8086/286/386 Deskpro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting, Advanced design includes 
autoselect 110V/220V, 2-year warranty. 


* Full-rated power 

© UL/FCC compliance 

© 110V/220V input 

© 4 drive plugs (5 for Turbo 375) 


ng 
© 1-year immediate replacement warranty 
(2 years where noted) 


“You could buy cheaper no-name 
power supplies almost anywhere, but 
don’t. PC Power and Cooling’s units 
are better made and more reliable than 
anything in the field.” 


PC/Computing 
Jannary, 1989 





PL POWER & COOLING, INC. 


31510 Mountain Way, Bonsall, CA 92003 © (619) 723-9513 * FAX (619) 723-0075 
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LASER ‘ PRINTERS 


BROADER 
SPECTRUM 


Lasers are 
getting faster and slower, 
bigger and smaller. 
Best of all, 
they’re getting cheaper. 


by Alfred Poor fs ; 
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Zap! Flash! Pow! Nope, it’s not the sound- 
track for Batman—it’s the sound of laser 
printers taking over. Daisy wheel printers 
have been banished to mail-order surplus 
dealers, and now other traditional print 
technologies are feeling the pressure from 
these high-tech powerhouses. 

Of course, it’s misleading to use the 
term ‘‘laser’’ to cover all of these ma- 
chines. The fact is that while most do use 
laser print engines, many are using alterna- 
tive technologies (see the sidebar “*Lights! 
Camera! Print It! Laser Printer Technol- 
ogy Explained’’). With few exceptions, 
however, these devices are all putting ton- 
er down on cut sheets of plain paper. Page 
printer is a better term for them, since we 
measure their speed in terms of the number 
of pages they can print in a minute. And 
while 300-dot-per-inch text in Times Ro- 
man and Helvetica fonts used to take our 
breath away, it is rapidly becoming the ex- 
pected norm for PC output. 

Understandably, printer manufacturers 
are now working to expand the laser mar- 
ket. This process involves movement at 
both ends of the spectrum. 

At the top end, there are more models 
available with a plethora of features. So, 
for the first time in the 6-year history of PC 
Magazine’s printer issues, we have opened 
up the top limit in the selection process. As 
a result, you’ll find a variety of printers 
that cost from $10,000 to $20,000 or 
more. Some offer PostScript running on 
controllers with configurations that rival 
that of most PCs—4MB or more of RAM, 
large hard disks, fast CPUs. Most of these 
top-end machines are fast, using print en- 
gines rated for 15 to 25 pages per minute. 
These printers may be extreme for a single 
user, but installations where printers are 
shared through switching devices ora local 
area network are increasing. These appli- 
cations require heavy-duty printers that are 
fast and have a large enough paper supply 
to keep up with the work. 

Another change at the top end is in- 
creased resolution. Printers are going be- 
yond the 300-dot-per-inch standard, with 
resolutions of 400 to 600 dpi popping up. 
While the difference is definitely notice- 
able, most users will probably be satisfied 
with the lower resolution. But because the 
new, higher dot densities are indeed visi- 
bly better, some users will want them to 
create good-quality, camera-ready pages 
for publication. 

On the low end, you’ll find more pres- 
sure at the $3,000-and-under segment of 
the market. Some printers are loading up 
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PAPER FOR PAGE PRINTERS 


by Alfred Poor 

Paper is paper, right? Wrong. When it 
comes to page printers, it pays to know 
more than just a little about this tree-be- 
gotten white stuff we take for granted. 

Laser printers have special needs. 
It’s no wonder that supply catalogs list 
dozens of different types of laser printer 
paper, with each manufacturer offering 
a half-dozen varieties of its own. How 
can you choose which paper to use? 

The first step is understanding the 
printing process. Page printers rely on 
an electrical charge to hold the toner to 
the paper, and then heat and pressure to 
fuse the toner to the page. So it stands to 
reason that good laser paper will have 
special electrical- and heat-resistant 
properties, just as typical copier ma- 
chine paper does. 

The electrical resistance of paper is 
affected by a number of factors. Paper 
manufacturers can either add resistant 
chemicals to the surface of the paper or 
mix them into the paper itself. The 
moisture content of the paper also has a 
significant impact on paper’s resis- 
tance, explaining why print quality can 
vary with humidity. 

Moisture affects another aspect of 
the printing process: paper feeding. The 
greater the moisture content of paper, 
the more likely it is to curl. And if a 
page has too much curl, it can be more 
prone to jamming. As a result, it is im- 
portant that you store paper carefully 
and take care to close the packaging on 
partial reams. 

The paper-making process creates 
paper that has two distinctly different 
sides, though the difference is not al- 
ways obvious to the eye or the touch. 


on bonus features. Others are going for 
low price. It all adds up to new opportuni- 
ties to get better value for your dollar when 
buying a 6- to 8-ppm printer. 

If you’re shopping at the very bottom of 
the range, keep in mind that there are some 
important developments just beginning to 
surface. Included in this issue are reviews 
of four 6-ppm printers; another one, from 
Toshiba, was about to ship at press time. 
But this year also brought a brand new 
entry-level laser speed: 4 ppm. The 4-ppm 


The top is called the felt side, and the 
bottom is called the wire side. During 
the manufacturing process, stresses are 
built into the paper that can help mini- 
mize curling—the rule is to print on the 
wire side first. Look at the label on the © 
front of the ream wrapper for an arrow- 
indicating the wire side and keep this in 
mind when loading your printer’s paper 
trays. And don’t forget whether your 
printer’s tray loads faceup or facedown. 

Another factor that affects paper 
jamming is the weight of the paper. Ba- 
sis weight is a standard measure based 
on 500 sheets of paper. Most paper is 
rated at 20 pounds, though some high- 
er-quality paper is rated at 24 pounds or 
more. Paper that is too light or too 
heavy is more likely to jam. 

Many people assume that weight 
means the same as thickness and stiff- 
ness. In fact, the three measures tend to 
correlate but are not directly related. 
Stiffness is a measure of how much a 
page resists bending, while thickness 
describes the physical dimension. It is 
quite possible to have three sheets of 
different 20-pound paper—one signifi- 
cantly stiffer than the other two, and 
one noticeably thicker. 

Cotton bond paper, as its name sug- 
gest, has cotton fibers mixed with the 
wood pulp that forms the paper. Paper 
with this mixture often has a high-quali- 
ty feel and is typically stamped with a 
watermark as part of the manufacturing 
process. : 

There are other factors that affect - 
print quality. Brightness refers to the 
brilliance and whiteness of the paper. 
Wax pick is the strength of the paper’s 
surface; cheap papers can leave lots of 


laser is represented here by Hewlett- 
Packard: its LaserJet Series IIP was ready 
just in time for review. But at least one 
more should be out by the time you read 
this: Okidata’s OkiLaser 400, which 
wasn’t available for this article (see intro- 
duction by John Dickinson). 

These slower-speed laser machines 
should add some important low-cost alter- 
natives, putting further pressure on the 
high-end 24-pin impact dot matrix print- 
ers. You can count on PC Magazine to 


lint inside your printer, ruining print 
quality and shortening engine life. 
Opacity describes how well a page pre- 
vents print on the back from showing 
through to the front. And smoothness 
measures the texture of the page: rough 
surfaces such as classic laid bonds often 
do not take toner evenly, but toner 
doesn’t fuse well to very smooth sur- 
faces either and is prone to flaking and 
falling off them. 

When you leave the realm of blank 
paper and start looking at special sup- 
plies, the page printer world gets even 
more complex. 

Envelopes tend to cause some of the 
biggest headaches for page printers. 
Hewlett-Packard has run extensive tests 
on envelopes and recommends those 
with diagonal seams and standard 
gummed flaps. This style results in the 
fewest layers of paper. Another tip 
from HP that eliminated all my enve- 
lope-printing problems was to make 
certain that the leading edge of the en- 
velope has a sharp crease. 

Labels also have special require- 
ments. Since the fusing rollers can be as 
hot as 200 degrees Fahrenheit or more, 
you must be sure that the label adhesive 
can stand the heat. Labels for copiers 
are designed to take these temperatures, 
but many labels designed for impact 
printers can’t handle the punishment. 

If you wish to add color to your 
standard black-and-white output, you 
have a number of options. You can get 
pages that have been preprinted in an- 
other color. Don’t try to run raised-ink 
printing through your laser, however; 
the thermographic ink will melt in the 
fuser. Embossing also does not travel 
well through the heat and pressure of 
the fusing rollers. 


give you a thorough report on these new- 
comers as soon as they hit the market. 

The other important slice of the laser 
printer market consists of PostScript print- 
ers. While Hewlett-Packard LaserJet emu- 
lation continues to be important and is of- 
fered by many machines, today there are 
more PostScript-compatible printers than 
ever before. There is continued pressure to 
lower prices in this area as well; PostScript 
printers now start at roughly $2,000. 

Faster and slower, more expensive and 
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There are many colored papers and 
preprinted forms available for use with 
page printers. If you want to get colored 
print in small quantities, consider the 
Kroy Color Plus from Kroy Inc. (Scots- 
dale, Arizona; (800) 521-4997). This 
separate unit uses sheets of color film 
that adhere only to the toner and not the 
paper. 

You can cut up the film sheets and 
mix the colors on your page. It’s not a 
solution for high-volume production, 
but some bright colors or metal foils can 
dress up important reports or presenta- 
tion materials. 

There are dozens of new products 
coming out all the time, and at least one 
source specializes in supplies for page 
printers. Intergraphix in Pembroke, 
Massachusetts ((800) 45 1-25 15) carries 
products from James River, 3M, Ham- 
mermill, and Avery, among others, ei- 
ther specifically designed for lasers or 
tested for use with them. Intergraphix 
offers a Laser Paper Almanac that con- 
tains samples of different papers and 
other products. Intergraphix also car- 
ries die-cut Rolodex cards designed for 
use in page printers. 

The bottom line on page printer sup- 
plies is that they need to be of a certain 
minimum quality. In fact, products de- 
signed for use in plain paper copiers 
will generally work just as well as some 
of the products that have ‘‘laser’’ in 
their names. Take the time to test some 
of the alternatives, and buy only a ream 
or two of each variety until you find one 
that serves your purposes. A few pen- 
nies more per page can make a big dif- 
ference not only in the quality of your 
printing, but in the impression your 
pages will make on the people who re- 
ceive them. a 


Cheaper, extra features and simpler de- 
signs, much bigger and much smaller— 
the laser printer market is expanding and 
diversifying like never before. In the pages 
that follow, you will find that your choices 
have broadened considerably. No matter 
what your needs—and almost no matter 
what your budget—you will probably find 
a match among the 35 different laser print- 
ers we evaluated. 

Holy ribbons, Batman! Looks like laser 
printers are taking over! 


AGFA P3400 PS 


by Alfred Poor 
At first glance, the $12,500 price of 
AGFA Corp.’s P3400 PS may seem a bit 
steep for a desktop PostScript printer. In- 
deed, if you want to print only a simple 
newsletter or two, or maybe your kids’ 
term papers, this printer is certainly more 
than you’ll need. But if you need to crank 
out lots of pages in a hurry day after day, 
the features of the AGFA P3400 PS begin 
to ease the pain of its price. 

It helps to start by considering the 
source: AGFA Corp. bought Compu- 
graphic, which is one of the leading manu- 


AGFA P3400 PS 
Fonts & Features 
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You can access the AGFA P3400 PS’s 
75 resident PostScript fonts even 
in LaserJet mode. 





facturers of typesetting equipment. As you 
might expect, the P3400 PS is designed as 
a professional’s printer. 

The printer runs genuine Adobe Post- 
Script; our test machine was loaded with 
PostScript, Version 48.1. The P3400 PS 
also comes with a whopping 4MB RAM, 
2MB of which are devoted to bitmapped 
memory for page image composition. If 
this number seems startling, remember 
that the print engine produces 400- by 400- 
dot-per-inch resolution on sheets ranging 
up to legal size. 

The P3400 PS also comes with another 
impressive feature: 73 different resident 
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AGFA Comp.. AGFA Compugraphic Division, 200 
Ballardvale, Wilmington, MA 01887; (800) 343- 
1237, (508) 658-5600. 

List Price: $12,500 

Dimensions (HWD): 21 x 28 x 19.5 in. 

Weight: 102.2 Ibs. 

Emulations: Diablo 630, HP LaserJet Plus, 
PostScript 

in Short: Rated at 15 ppm, the AGFA P3400 PS 
doesn't skimp on features: a 20MB hard disk in 
addition to 4MB RAM, 73 PostScript typefaces, 
400-dpi resolution, and excellent print quality. 
You'll pay a high price for all these extras, but this 
printer is worth considering if you need the 
volume and the quality it offers. 
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PostScript typefaces. Some are stored in 
ROM, as is typical with PostScript print- 
ers, but the majority reside on a 20MB 
hard disk buried inside the printer. Access 
to these extra typefaces is easy: all you 
have to do is call for Korinna, Helvetica 
Black, AvantGarde, or Souvenir (among 
others), and they will appear on the final 
page. 

The printer offers the standard interface 
options: serial, parallel, and Apple- 
Talk/RS-422. There are two 250-sheet in- 
put trays, as well as a manual feed slot. 
Output can be either faceup or facedown. 

The engine is rated at 15 pages per min- 
ute, but the actual results will depend on 
what you print. In our PC Labs graphics 
speed test, the P3400 PS took 109 sec- 
onds—a score achieved by some of the 
faster 8-ppm PostScript printers tested in 


% this roundup. In the text speed test, howev- 


er, the faster engine proved its worth and 
hit a stride of 10.5 ppm, making it one of 
the fastest PostScript printers tested. 
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The print quality of the P3400 PS is ex- 
cellent. Even an unaided eye can see the 
difference between 300 and 400 dpi, and 
with a magnifying glass the contrast is dra- 
matic. Curves are smoother, and the stair- 
stepping that usually shows up on italic let- 
ters all but disappears. Graphics are sharp 
and crisp, with excellent toner coverage of 
solid black areas. This printer even makes 
good-looking halftone images. 

The P3400 has its flaws, however. The 
documentation is horrendous: there are 
barely 30 pages, with lots of pictures and 
skimpy information that is repeated in 
French and German. An index would be a 
major improvement. The one emulation 
choice that’s resident is a curious anachro- 
nism: the Diablo 630 daisy wheel. 

A LaserJet emulation is supplied on- 
disk; it can be made resident on the printer 
through an install procedure that puts it on 
the printer’s hard disk. The emulation is 
good but is of little consequence—few 
people are likely to pay this much for a 
printer and not use the PostScript mode. 

In the end, the AGFA P3400 PS is a 
large, heavy-duty PostScript machine with 
a price tag to match. If you need better- 
than-average print quality, as well as speed 
for PostScript text output, and you can af- 
ford the price, this is a good one to check. 


Brother HL-8e 


by M. David Stone 

Brother International Corp. has a long his- 
tory of making printers, but most are daisy 
wheel—a nearly dead species. Two years 
ago, Brother introduced its first laser print- 
er, the HL-8. This year, it offers the 
$2,895 HL-8e. As the minor change in 
name implies, this new model offers only 
incremental improvements. But that’s not 
a disparaging comment—the original 
HL-8 was good enough to eam PC Maga- 
zine’s Editor’s Choice in 1988. The HL-8e 
is even better. 

The original HL-8 offered compatibil- 
ity with the HP LaserJet, Diablo 630, Ep- 
son FX-80, and IBM Proprinter XL. For 
Brother Twinriter users, it also offered a 
front-panel menu selection for Twinriter 
DP and Twinriter WP emulations. (These 
are identical to the Epson FX-80 and Dia- 
blo 630 emulations.) The one drawback of 
the HL-8 was that the LaserJet compatibil- 
ity was limited to the LaserJet Plus level. 
The HL-8e corrects this oversight, adding 


full LaserJet Series II emulation. It also 
adds HPGL graphics compatibility, emu- 
lating the Hewlett-Packard 7475A plotter. 

On PC Labs emulation tests, the printer 
performed flawlessly. On our HP LaserJet 
compatibility test, the HL-8e proved it 
could handle graphics primitives, down- 
loadable fonts, macros, and other features 
just like the real thing. It even duplicates 
such characteristics as not printing in the 
nonprinting regions and automatically pro- 
ducing a form-feed when switching to 
landscape mode. 

And the HL-8e’s LaserJet emulation 
offers resident fonts that the LaserJet itself 
doesn’t. Where the LaserJet is limited to 
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The Brother HL-8e expands on the 
LaserJet emulation by edding proprietary 
Times end Helvetica fonts. 





Courier, Courier Bold, and Line Printer 
fonts, the HL-8e offers Broughm (which is 
similar to Courier) in 10, 12, and 15 
points, Letter Gothic in 8.5 points, Anelia 
PS (similar to Times Roman) in 12.5 
points, BR-TMS (Times Roman) in 10 
points, and BR-HLV (Helvetica) in 10 
points. All of these typefaces are available 
in portrait and landscape orientation, in 
bold or medium weight, and in upright or 
italic format. The available character sets 
for each font include the standard LaserJet 
Roman-8 and the IBM character sets 1 and 
2. Most of the fonts are not available to the 
printer’s other emulations by software 





The easy way to move files between the 5'4" world of PCs, and the 
312" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 386s and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgen’s Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 


are three ways to simplify your life in 

a multi-computer office. 

Solution 1: Onr y 2 | 

Bridge-File 5.25 ~~~ a 

floppy disk drive. aT! 
A best seller, with over 


$0,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 


about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and 1.2Mb. (IBM’s drive is twice 
the size, yet stores only one-fourth 
the data.) 

Every PS/2 user deserves this easy 
connection to the world of PCs. 


Solution 2: Our Bridge-File 3.5 
floppy disk drive. 


You get 720Kb 
and \.44Mb capacities. 
Connect it to any 
PC, and you can read 
and write files from 
PS/2s, 386s, laptops, and other 
314” machines. 

Now all your PCs can share files 
with your newer systems. 


Trademarks: Sysgen, Bndge-File, Omni-Bri Inc.; PS/2—Intemational Business Machines Corporation. 
Registered Trademark: Tae international ge Syseen ines Corporation, 
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And here's the ideal controller: .. 
The Omui-Bridge 
Controller. 


Controls up to four ~ 
drives, so you can mix © 
and match 544”, 344", and ~ 
floppy tape drives as you need. This 
hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 
$95, this is a winner. 





Get your computers talking. 
Call the Sysgen Hotline for the 
name of yonr nearest dealer. 
1-800-821-2151. 


SYSGEN 


1'NCORPORATED 
556 Gibraltar Drive, Milpitas, CA 95035 
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Brother intemational Corp., 8 Corporate Pi., 
Piscataway, NJ. 08855-0159; (800) 284-2844. 
ext 5337 

List Price: $2,895 

Dimensions (HWD): 3.5 x 17.75 x 25.5 in. 
Weighi: 44 lbs 

Emulations: Brother Twinnter, Diabio 630, 
Epson FX-80, HPGL (7475A), HP LaserJet 
Senes tl, IBM Propnnter XL 

In Short: This LaserJet Il clone lives up to tts 
promuse; tt matches LaserJet Il behavior on ail the 
PC Labs tests, using the same Canon engine as 
the LaserJet Il to ensure good speed and good- 
looking output The extras the HL-8e throws in 
make it slightly higher-pnoed than the LaserJet It, 
but well worth tt. 
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command, although you can select them 
from the printer’s front panel. One nice bo- 
nus is that the HL-8e can accept font car- 
tridges meant for the HP LaserJet. 

The HL-8e is built around the same sec- 
ond-generation Canon engine found in the 
HP LaserJet 11. Among other benefits, this 
construction makes setup and maintenance 
easy. To set up the printer, you unpack it, 
open the top, slip in the all-in-one toner 
and development cartridge, close the print- 
er, and load some paper. Keeping the 
printer running consists primarily of re- 
placing the cartridge every 4,000 to 5,000 
Pages. 

The Canon engine is known for the 
quality of its output, and the HL-8e is true 
to form. Text output is superb in all emula- 
tions: dark, crisp, and clean, with none of 
the copier-quality look that still plagues 
many other laser engines. Furthermore, 
graphics output is also generally good. In 
PC Labs tests the cross-hatched areas, 
curved line, and scanned photo closely 
matched the capabilities of the printers be- 
ing emulated. Alas, this also means that 
there are no improvements on the original. 
Some of the patterned areas in HP LaserJet 
emulation, for example, are nearly solid 
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black, as with the LaserJet itself. 

The Canon engine is rated at 8 pages 
per minute. On the PC Labs text speed 
tests, the HL-8e clocked in at a respectable 
7.4 ppm in LaserJet II mode. Text speed in 
Epson FX and IBM Proprinter XL emula- 
tions is a bit slower, at 7 ppm. Times on 
the graphics speed tests ranged from about 
25 seconds in IBM Proprinter XL mode to 
about 3I seconds in HP LaserJet and Ep- 
son FX modes. 

Paper handling is also a function of the 
base engine. The Canon SX has a 200- 
Page paper tray, an adjustable manual feed 
suitable for paper or envelopes, and a face- 
down output bin. The printer also accom- 
modates an alternative, straight-through 
path for envelopes and heavy paper. 

The Brother HL-8e is a close twin tothe 
LaserJet II, but is also a distinct improve- 
ment on it. Besides offering solid LaserJet 
II emulation using the same high-quality 
laser engine, it offers additional resident 
fonts and emulations. Even better, it offers 
these extras at about the same price. If 
you’re looking at the LaserJet, you should 
seriously consider the HL-8e instead. 


Brother HL-8PS 


by M. David Stone 

The Brother HL-8PS is a close relative of 
both the HL-8, which won Editor’s Choice 
last year, and the HL-8e, which is this 
year’s improvement on the HL-8. As you 
might guess from the name, the HL-8PS is 
the PostScript version of the printer— 
though it also includes an HP LaserJet II 
emulation. All of which is a pretty good 
start for a $4,495 printer. 

Physically, the HL-8PS is essentially 
identical to its siblings. The control panel 
is similar: LEDs include a ready light, on- 
line indicator, data light, and an alarm 
light. You'll also find the typical laser 
printer one-line LCD and assorted mem- 
brane buttons. 

The eight buttons on the control panel 
far outnumber the controls on most laser 
printers and even offer two functions in 
several cases. Among the choices are emu- 
lation (PostScript or HP mode), orienta- 
tion (landscape or portrait), copy (for num- 
ber of copies), and feeder (paper tray or 
manual feed slot). The sheer number of 
controls may be overwhelming at first, but 
they let you set the most important options 
with fewer menu levels, and, in any case, 


you’ ll soon get used to them. 

The HL-8PS performed well on PC 
Labs tests. On the PostScript tests, Broth- 
er’s own BR-Script proved to be a depend- 
able PostScript clone. The 35 resident 
fonts—using Brother’s BR-Font—match 
the 35 standard PostScript fonts. In HP 
mode the printer breezed through the PC 
Labs torture test without a hitch. 

A particularly nice touch in HP mode is 
that all of the printer’s resident fonts are 
available to the HP emulation, using the 
appropriate HP font commands. Even bet- 
ter, because these are scalable fonts, the 
HP emulation can use any of the fonts in 
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any point size. In addition to Roman-8, the 
printer supplies the IBM character set 2 in 
U.S. and Danish versions. 

One notable oversight is that the PC 
character set for the built-in fonts leaves 
out all of the graphics characters needed 
for building boxes and such. Depending 
on your applications, this may be an im- 
portant drawback. However, Brother sells 
font cartridges for $250 to $600 that in- 
clude the full IBM character set 2. The 
printer will also accept standard HP car- 
tridges A through Z as well as download- 
able PostScript fonts (note that the car- 
tridges are strictly for HP mode). On- 
board memory for downloadable fonts is 


a 


Teach your HP LaserJet Series II 
the scl PostScript 
In one easyzles 





ma ASCHIUE MULATION. 


wae Ic yas ba 














pe with pore 
ble ge 
& pacinicPAce is ore cy anot 


x the Compatible 






PACIFICPAGE™ 


the PostScript’ Language 
Compatible Plug-in Cartridge 







It's never been this easy. bie IBM ® and IBM-compatibles. 


Now, you can turn your HP LaserJet -acificPage is the result of the proven 
Series IT into a PostScript language compat- cane based technology—Plotter in a 
ible printer simply by plugging in Pacific Cartridge™, 25 Cartridges in One!™ 
Data Products’ PacificPage cartridge. from Pacific Data Products and the inno- 
That's all. No other add-ins, software or vative PostScript emulation skills of 
cables are required. Phoenix Technologies, Ltd. 


Immediately start printing PostScript Authorized Dealer: 
language output from Ventura Publisher®,  goyeRNOR INFORMATION PRODUCTS 


Aldus PageMaker®, WordPerfect 5.0®, 15260 Commerce Dnve South 
Microsoft Word® as well as many other Dearborn, Ml 48120 « (313) 441-4600 


graphics and business application software 1-800-333-2600 


packages. And PacificPage is compatible CANYON RIBBON AND SUPPLY 
1509 East Washington » Phoenix, AZ 85034 « (602) 258-8209 


1-800-367-2962 
6404 Nancy Ridge Or , San Diego, CA 9212116191552-0880 FAX (619155208899 PacticPage 25 Cartndges m One! and Plotter m a Cartreige are trademarks 
P A C ] F ] C of Pacthe Data Producls inc PostScrpt is a repstered trademark ol Adobe Systems inc PhoenaPage 1s a registered trademark of Phoencx Technologies, Ltct 


pees Se Se a Copynght 1987, 1988 Phoenm Technologes Ltd Al other company and product names are trademarks of the company or manufacturer respectively 
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Standard Features Genuine Intel 386 CPU - 

High Speed 64K Cache Memory, 2MB System 

RAM Memory -12MB & 1 44MB Floppy Oisk Orive - 

2 Serial, 1 Parallel Port - 101-Style Enhanced Keyboard - 
Full-Size Desktop Case with 220W Power Supply - 

1 32-bit, $ 16-bit, 2 8-bit Expansion Slots 





PC MAX 386DX PC MAX 386DX 
TEM M2 Fac Cane = Bast sySTEM E fast Cache or Page 
{True 33MHz CPUI interiene *25MH7 Price Based on Page interiewe 
for Cache System $500.00 addi 
(Toye 25MH2 CPU) 
NOMONITOR = MONO 17" EGA 10” VGA 14° 


_S3MHZ_25Mnz S33MH2 25Mhz S3MHZ 25Mhz SSMHz 25MNT 
BASE SYSTEM $3039 $2039 $300 $209 $3309 $2509 §3%H $279 
COMA DRIVE $3639 $2639 $3699 $260 4109 $3109 me KS 
OOMR DRIVE $3989 $2589 $u0a9 $3049 $4459 93459 $4859 5659 
TAQMBDRIVE $4209 $3209 $469 $349 MSD S39 UA §3K9 


Standard Features: 

Genuine Intel 386 CPU - 

4MB RAM Memory on Board 1.2MB Floppy 

Disk Drive - 2 Serial, 1 Parailel Port - 

101-Style Enhanced Keyboard - 

Full- size Desktop Case with 220W Power Supply 





PC MAX 3860X $1 139 PC MAX 386SX 
BASC SYSTEM BASC SYSTEM z 
7 (True 20MHz CPUI_ True YeMe2 CPL) - 
WO MONITOR = MONO 12° ECA 14" VOA 18" 


20MMz 16Mhz 20MHz 16Mhz 20MHz 16Mhz 20MHz t6Mhz 
BASESYSTEM $1433 $1139 $1499 91999 $148 $1608 $7109 $1000 
B) GOMBDRIVE $2033 $1789 20 S17 LH 2 $278 

SOMBDRIVE §$2189 $1989 220 1508 J 
1OOMB ORIVE $2.53 $2089 S240) S209 






Standard Features: 

512KB RAM Memory on Board 

1.2MB Floppy Disk Drive - 

2 Serial, 1 Parallel Port - 101-Style Enhanced 
Keyboard - Jr Full-Size Desktop Case - 





200W Power Supply 

5918 PCMAX286 = 6 PC MAX 286 

BSC SYSTEM resem cet __ SAS SHSTEM ’ 
WOMONTOR — MONO?” CATS” VGA 


TOMHZ 12MNz 16MHZ 12Mhz 1GMHZ 12Mhz 16MHZ 12Mnz 
M BASESYSTEM $9 $7 $B § OE S13 $12 $15B $1488 
S17 $1028 $1258 $1082 Sub $14 $18 $165 
$1368 $1718 $1428 $1278 $1898 $1688 $2038 $1888 
SUS $1368 $1578 $1428 $1988 $1838 $2188 $2038 





GONE DRIVE 


OPTIONS 

All our PC MAX systems are 100% compatible with MS 00S, 
UNIX, 05/2 and NOVELL operating systems Our technical staff 
Can develop Custom software for your particular needs We also 
offer complete networking solutions, including all necessary 
hardware, software and cabiing (call for an estimate) 

We use only the faster, more retiable 1024 X 768 16-bit Fast 
Speed VGA Card for the VGA option This card comes with 256K 
RAM memory which can be upgraded to 512K We offer a wide 
selection of VGA monitors from 640 X 480 to 1024 X 768 


We also offer RAM memory upgrades In a variety of 
tonfigurations, several case options, including vertical cases, 
mini-towers, full, baby, desktops and muni desktops, math co- 
processors of a variety of speeds, tape backup systems, modems, 
mice, printers, floppy and hard disk drives and other popular 
Peripherats Piease call for our latest up: to-date tow prices 

(©1989 PC MAX AF rights reserved 


os Angeies, CA San Fernando Valley tA San Francisco.CA Wew York NY 
Man Office Reta Store west Coast East Coast 
2025 Deering Avenue = 686 Ventura Bivd §=—-268? Meccefretd Rd KC 21:51 aath Drive 


Canoga Park Ca $1304 Studio City CA 91604 Redwood City CA 96065 Long Island City N¥ 11101 


Tel (618) 688 8880 
Fan (B98) 883 $509 


‘Fel (8181 761 8899 
Fan (818) 761 8990 


Tel (4451 $65 7700 
Fan (495) 365 S406 


Tel (798) 786 2008 
Fax (7980 786 2134 
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ur Values FE: 


AT COMDEX 


“There are dozens of PC 
direct-mail vendors who 
want your order. 

But oniy a handful 
design and manufacture 
their own main system 
boards as well as many of 
their own add-on cards. 

We do. 

And few maintain a pro- 
fessionai technicai staff to 
help with pianning and 
customer support. 

We do. 

Even fewer have offices 
in the Orient where many 
of the most popuiar 
products and best deals 
are made. 

We do. 

That’s why we can offer 
the best investment vaiue 
in the PC market today. 

A vaiue based on the 
industry’s leading techno- 
iogies at an unbeatabie price. 

So, whether you're a 
corporate buyer or a 
single user, cali today and 
get to know our vaiues.” 













3-DAY MONEY BACK GUARANTEE 
if for any reason you'renot completely 


1-800-777-1288 


In CA: 818-888-8880 


Sates Mon-Fri Gam to 6p.m./Sat 6am to 2p.m PST 


Al our products carry a full 1-year warranty on parts and 
labor All saies are final Defective items wil be replaced or 
Tepased at our discretion. Returns are not accepted with 
Out a RMA number All returned items must have ther 
onginal packaging Prices and terms are subject to change 
without notice. 


PC MAX 


VISA, MC Oscover Card money orders and casmuer’s checks are welcome Compary or personal checks, please allow two weeks Corporate and institutional POs are wacome Volume Users Or WARS, please Call for special 
‘OSCOUNT prices. Al shippeig costs and meurance are excluded Sales tax appees to natne state 


BOOTH #H8838 
HILTON HOTEL 









Grother Intemational Comp... 8 le Pl, 
Piscataway, NJ 08855-0159; (800) 284-2944 
ext 5337 

List Price: $4,495 

Dimensions (HWO): 8 5 x 17.75.x25 5in. 
Weight: 44 Ibs 

Emulstions: BR-Scnpt, HP LaserJet Series I! 
In Short: The Brother HL-8PS offers 
compatibility with both PostSenpt and the HP 
LaserJet Senes {i at a fair pnce. All the scalable 
fonts in Brother's PostScnpt emulation are 
available to the LaserJet mode in any pom size 
And the second-generation Canon engine 
ensures high-quality output. 
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2MB standard, expandable to 6MB. 

Because print quality is largely depen- 
dent on the printer engine, and because the 
HL-8PS uses the same engine as both the 
LaserJet II and the Apple LaserWriter II, 
it’s no surprise that the HL-8PS can match 
either of those printers for both text and 
graphics quality. Output is excellent, with 
graphics retaining details and shading ap- 
propriate for each emulation. Text output 
is a match for any 300-dot-per-inch laser 
printer. 

Text speed is also pretty much as ex- 
pected for the Canon engine. On PC Labs 
text speed tests, the printer scored 7.4 
Pages per minute both in PostScript mode 
and in HP mode. Graphics speed came out 
to about 32 seconds for HP mode and an 
acceptable 5 minutes 9 seconds for Post- 
Script mode. 

Setup and maintenance is yet another 
positive aspect of the underlying engine. 
One of the nicer features of the Canon SX 
is the all-in-one cartridge for toner and 
drum. To set up the Brother HL-8PS, just 
remove the packing materials, then load 
the cartridge and paper, finally connect the 
power cord and computer, and go. You 
should note that the cartridge must be re- 









LASER PRINTERS 


placed every 4,000 to 5,000 pages. 

Without question, the Brother HL-8PS 
is a winner. As a PostScript clone, it offers 
as much as the original, with no noticeable 
loss in features or quality. In its HP mode, 
it offers all the features of the original, with 
scalable fonts thrown in for good measure. 
The lack of a complete IBM character set 2 
is aminor impediment. But at a list price of 
$4,495, the HL-8PS is a worthy addition 
to the Brother family even without the 
graphics characters. 


Camintonn 
TurboLaser/PS-Plus 3 


by M. David Stone 

If you’re having trouble deciding between 
a PostScript printer and one that does HP 
LaserJet 1] emulation, you might be inter- 
ested in Camintonn Corp.’s TurboLaser/ 
PS-Plus 3, which does both. For those who 
need only PostScript and who find the 
$5,695 price too dear, Camintonn's Post- 
Script-only version, the TurboLaser/PS, is 


$900 less. But the PS-Plus 3 is not just ex-” 


pensive—it has a few rough edges as well. 

Print quality on the PS-Plus 3 is dark 
and crisp, thanks to the Ricoh LP4081 en- 
gine. But be aware that text quality is not 
quite a match to the output from a LaserJet 
II, the characters in the Courier typeface 
are just a bit thinner than they should be. 
However, graphics output in PostScript 
mode is superb. 

Setting up the PS-Plus 3 is reasonably 
straightforward. You simply install the in- 
put and output paper trays, empty two ton- 
er cartridges into a toner bin, and drop the 
optical photo conductor cartridge into po- 
sition. 

A noteworthy asset is flexibility in the 
choice of connectors. The rear panel sports 
three: a DB-9 for either AppleTalk or serial 
connection, a DB-25 for serial connection 
only, and a 36-pin Centronics connector 
for parallel connection. A clearly labeled 
rotary switch lets you choose among them. 
Connecting the printer is as easy as plug- 
ging in your choice of cable and tuming the 
switch to the appropriate setting. 

Oddly, the only front-panel control is 
the on-line/off-line switch. To change em- 
ulations, set baud rate, or issue any other 
command to the printer, you must first cre- 
ate a file that contains escape codes, then 
print the file or copy it to the printer. Un- 


fortunately, this approach will be new to 
many users, and the manual does not give 
the detailed explanation you’ ll need if you 
don’t already understand the technique. 

The PS-Plus 3 includes two additional 
emulations: Diablo 630 ECS and DEC 
LNO3. Neither of these is important for 
most DOS users. However, Diablo 630 
emulation may come in handy if you have 
software that predates PostScript and HP 
LaserJet printers. 

Unfortunately, the printer always 
wakes up in LNO3 emulation. This means 
you have to copy a file to the printer every 
time you turn it on. The obvious solution is 
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The Csmintonn TurboLeser/PS-Plus 3 
uses Adobe PostScript fonts, which 
sre scesssible in LaserJet mode. 





to include a copy command in your AU- 
TOEXEC.BAT file, but then you have to 
make sure that the printer is on and ready 
before you boot up your computer. Ac- 
cording to Camintonn, the next revision of 
firmware (Version X.10) will let you 
change the default emulation. The new 
firmware should be shipping by the time 
this issue hits the newsstands. 

There’s one problem that the new firm- 
ware won’t solve: the printer gives no indi- 
cation when it is receiving data. This 
means that when printing a time-consum- 
ing graphic, forexample, you have no way 
of knowing if the graphic is still in progress 
or if your system has just crashed. 
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Camintonn Corp. 2332A McGaw Ave , inane, 
CA 92714-4992; (714) 553-0247. 

Liat Price: $5,695 

Dimensions (HWD): 15 x 20.25 x 23.5 in 
Weight: 81 Ibs 

Emulations: DEC LNO3, LNOSA, LNO3 Pius: 
Diablo 630 ECS; HP LaserJet Senes Il; 
PostSenpt 

In Short: If you need an HP LaserJet Il as weil as 
a PostScnpt pnnter, Camintonn wants you to 
have tt both ways The PS-Pius 3 offers both 
emulations, with DEC LNO3 and Diablo 630 ECS 
thrown in for good measure PC Labs found 
some flaws in Ihe printer sent for review, but 
Camintonn claims to have fixed most of them with 
new firmware. 
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As a PostScript printer, the PS-Plus 3 
offers few surprises. It comes with the 35 
standard Adobe (yes, genuine Adobe) 
fonts built in, has the expected nonprinting 
areas of 0.2 inches to 0.3 inches on each 
margin, and obeys PostScript commands 
well enough to print the PC Labs text and 
graphics samples. Alas, the printer has at 
least one flaw in its PostScript personality. 
One of the PC Labs PostScript tests polls 
the printer for current fonts and other infor- 
mation, then prints a status sheet. The PS- 
Plus 3 would not print the sheet. 

LaserJet II emulation is also less than 
exact, but at least one difference is a clear 
improvement over the LaserJet II. Rather 
than being limited to Courier, Courier 
Bold, and Line Printer, the PS-Plus 3 can 
use all PostScript fonts—including any 
downloaded fonts—while in LaserJet 
mode. The sacrifice you’ll have to make 
for this feature is that the printer cannot ac- 
cept LaserJet downloadable fonts. 

On the LaserJet graphics speed test, the 
printer crashed so convincingly that it had 
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to be turned off and on before it could print 
again. A call jo Camintonn confirmed this 
as a bug. According to a company Tepre- 

sentative, the problem has been fixed in 
the new firmware. In other LaserJet emu- 
lation tests, the printer behaved pretty 
much as it should. On PC Labs text speed 
tests, the printer managed an unremark- 
able 6.5 pages per minute for PostScript 
mode and 6.3 ppm for LaserJet emulation. 
On the graphics speed test, it clocked in at 
a slow though not unreasonable 15 min- 
utes, 47 seconds in PostScript mode. 

As tested, the Camintonn TurboLaser/ 
PS-Plus 3 clearly has serious deficiencies, 
most of which Camintonn claims to have 
already fixed. But even allowing for the 
new firmware, the printer still suffers from 
such oversights as its insufficient front- 
panel controls, lack of a data receive indi- 
cator, and its sometimes spotty manuals. 
For $5,695, you're better off looking else- 
where. 


Canon LBP-8 
Mark III 


by M. David Stone 

In a world dominated by the HP LaserJet, 
Canon seems to have decided: if you can’t 
join "em, beat em. Where other manufac- 
turers build LaserJet-compatible printers, 
Canon has chosen to go its own way. The 
result has been a series of Canon printers 
that are consistently as good as or better 
than, but always slightly different from, 
the same-generation LaserJet. The $2,995 
LBP-8 Mark III is the latest in that series. 

The Mark II] is built around the same 8- 
page-per-minute Canon engine that you'll 
find in the HP LaserJet II and the Canon 
LBP-8 II. Among the benefits of that en- 
gine are its speed and print quality. Its per- 
formance in the Mark III is true to form, at 
47 seconds on the PC Labs graphics speed 
test and 7.3 ppm on the text speed test—in 
both cases, a tad slower than the LaserJet 
IID reviewed in this issue. Print quality is 
superb: text is dark and crisp, and graphics 
are even better. 

On the PC Labs graphics speed test, the 
Mark III retained far more detail in the 
scanned photo than most other printers, 
and it yielded finer distinctions than the 
LaserJet II. Apparently, Canon knows 
some secrets about controlling its engine 
that HP has yet to learn, and it has incorpo- 


rated that knowledge into the Canon Print- 
er System Language (CaPSL). 

The Mark III’s most interesting new 
feature is a suite of nine built-in scalable 
fonts. These include three typefaces: 
Dutch (Times Roman), Swiss (Helvetica), 
and Symbol. Dutch and Swiss come in 
medium, medium italic, bold, and bold 
italic. Symbol matches the PostScript 
Symbol typeface and includes such hard- 
to-find characters as the three-dot symbol 
for “‘therefore’’ that you leamed in high 
school geometry. And, if nine scalable 
fonts aren’t enough for you, Canon offers a 
$295 font card with 22 additional scalable 
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fonts—giving you very nearly the same 
font choices as a typical PostScript printer 
(minus Palantino and a scalable Courier) 
for just under $3 ,300 list price. 

The scalable fonts work much as they 
do in a PostScript printer. You can specify 
any size between | and 127 points, and any 
orientation. In addition, you can modify 
each font with such enhancements as out- 
line, shadow, fill (with a pattem), shading 
(with the background shaded), reverse 
printing (black background with white 
text), and various combinations of these, 
such as outline plus shadow. 

When using the scalable fonts, the 
LBP-8 Mark III generates characters on 


FIVESTAR COMPUTERS. 
SMART PRICE. GUTSY PERFORMANCE. 
RISK-FREE SUPPORT. 


At FIVESTAR we know you're not just buying a computer, you're buying the whole company. 
What happens after you make the decision is just as important as the decision itself. That's why we 
include on-site GE Computer Service, shipping within 72 hours, a 30-day money-back guarantee, 
a toll-free customer support hotline, and our promise of 100% customer satisfaction. 


Price, performance and customer support worthy of the FIVESTAR name. 


Model 333 


jrotel 80386-33 CPU nmnning at 33/8 MHz 
jeandmark vi.i=58.] MHz 

MMB of 32-Bit RAM expandable to 16MB 
Imtel 82385 Cache Controller with 32KB 
Jatatic RAM 

dihadow RAM Option for Video and BIOS 
»metuded 

imte! 80387-33 and WEITEK 3167 Socket 
uOual Floppy/ Dual Hard Drive Controller 
mith 1:1 Interleave 

$..2MB 5.25” or 144MB 3.5° Floppy Drive 
Ports; 1 Serial, 1 Parallel, 1 Game 

tock Calendar with Battery Backup 

1t Expansion Slots: one 32-Bit, 

vive 16-Bit, two 8-Bit 

| * Drive Bays - 3 Exposed, 2 Intemal 
oof) Watt ASTEC Power Supply 
Enhanced 101-Key Keyboard 


Model 325 


© Intel 80386-25 CPU running at 25-8 MHz 

© Landmark v].1= 41.8 MHz 

© 1MB of 32-Bil RAM expandable tn 16MB 

© Intel 82385 Cache Controller with 32KB. 
Static RAM 

® Shadow RAM Option for Video and BIOS 
included 

@ Inte! 80387-25 and WEITEK 3167 Socket 

© Dual Floppy ‘Dual Hard Drive Controlter 
with 1:1 Interleave 

© 1.2MB 5.25” or | A4MB 3.5" Floppy Drive 

© Ports: 1 Serial, 1 Parallel. ] Game 

@ Clock Calendar with Battery Backup 

#8 Expansion Slots: one 32-Bit, 
five 16-Bit, two 8-Bit 

©5 Drive Bays - 3 Exposed, 2 Internal 

© 200 Watt ASTEC Power Supply 

© Enhanced 101-Key Keyboard 
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Model 333 

Hard Drive Capacity 
Video 60MB ]90MB ] 150MB | 320MB 
Combos ESDI | ESDI [ESDI 
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Model 320 


® Intel 80386-20 CPU running at 20 8 MHz 

© Landmark vi.2=33.4 MHz 

© IMB of 32-Bit RAM expandable to 16MB 

© (ntel 82585 Cache Controller with 32KB 
Static RAM 

® Shadow RAM Option for Video and BIOS 
included 

® Intel 80387-20 and WEITEK 3167 Socket 

© Dual Floppy.’Dual Hard Drive Controller 
with 1:] Interleave 

© 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 

© Ports: 1 Serial, 1 Parallel, ] Game 

© Clock Catendar with Battery Backup 

#8 Expansion Slots: one 32-Bit, 
five 16-Bit. two 8-Bit 

© 5 Drive Bays - 3 Exposed, 2 Intemal_ 

© 200 Watt ASTEC Power Supply 

® Enhanced 101-Key Keyboard 














Model 320 

Hard Drive Capacity 
Combos ESDI} ESpI | ESDI 
Purses | va [sone] 00 | 0 | 
ji eca [sates [seo [ stous | ssw | [iereca [$25] seo] s5co[ sans 
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FIVESTAR computers 


by Zodiac Technologies 
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Model 316 


® Inte} 80386-16 CPU running at 16 8 MHz 


® Landmark v1.1=20.1 MHz 

© JMB of 32-Bit RAM expandable to IMB 

® Shadow RAM Option for Video and BIOS 
included 

@ Intel 80287-8 Math Co-Processor Socket 

® Dual Floppy ‘Dual Hard Drive Controller 
with 1:1 Interleave 

© 1,2MB 5.23" or 1.44MB 3.5" Floppy Drive 

© Ports: ] Serial, 1 Parallel, 1 Game 

© Clock Calendar with Battery Backup 

© 8 Expansion Slots: one 32-Bit. 
five 16-Bit, two 8-Bit 

©5 Drive Bays - 3 Exposed, 2 Intemal 

© 200 Watt ASTEC Power Supply 

© Enhanced 101-Key Keyboard 























Canon USA Inc, Panter Division, One Canon 
Plaza, Lake Success, NY 11042; (516) 488-6700. 
List Price: $2,995 

Dimensions (HWD): 8.5 x 17.75 x 25.51n. 
Weight: 45 5 lbs. 

Emulations: CaPSL Ill, Diabio 


leatures that make the Canon LBP-8 Mark II! 
worth senous attenton Alias, you stil won't find 
HP compatibility in the Canon line, but Canon's 
newlound support among mayor software houses 
may make up for that. 
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the fly, by way of its built-in 32-bit Nation- 
al Semiconductor NS32CG16 micro- 
processor. A font cache feature uses the 
printer’s RAM to store the most recently 
generated fonts, so they can be reused 
without needing to be regenerated. The 
printer comes with 1.5MB minimum 
RAM, expandable to 4. SMB. 

In addition to its scalable fonts, the 
Mark IH has several bitmapped Courier 
fonts: 10-pitch medium, bold, italic, and 
15-pitch medium—the equivalent of Line 
Printer in the HP. The bitmapped fonts are 
included in both portrait and landscape ori- 
entations. Canon also sells three cards with 
bitmapped fonts to provide full software 
compatibility with the LBP-8 Il. If you al- 
ready have an LBP-8 Hl, however, you 
can’t use your old font cartridges in the 
Mark III's two slots. The company says it 
switched to the new cards because the new 
cards can hold more fonts than the old car- 
tridges. 

Of course, none of these features will 
do much good unless you have software to 
support them. In the past, Canon printers 
have suffered from lack of widespread 
support. The company has been working 
to change this situation. According to 
Canon, support for the Mark III is solid: 
application heavyweights such as Micro- 


BES Pc MAGAZINE NOVEMBER 14, 1989 


soft, WordPerfect, and Lotus are among 
the companies that have promised Mark III 
drivers for roughly 50 packages. Especial- 
ly interesting, considering the printer’s po- 
tential for desktop publishing, are forth- 
coming drivers for GEM as well as for 
Windows 2.1. 

For those packages that don’t have spe- 
cific drivers for the Mark Ill, the printer 
will act like an LBP-8 Ii for text and graph- 
ics. If all else fails, you can fall back on the 
built-in Diablo 630 ECS emulation. Canon 
has also promised plug-in card options for 
IBM Proprinter and DEC LNO3 Plus emu- 
lations. And a plug-in Adobe PostScript 
option is due out by the end of 1989 at a 
price not yet determined. 

If the LBP-8 Mark III sounds appeal- 
ing, check before buying to make sure that 
the features you most want are fully sup- 
ported in your favorite software. As it 
stands now, the Mark III is an intriguing 
printer with a lot of potential. If Canon de- 
livers on all its promises—or even most of 
them—the printer may well become a 
clear winner. 


Desktop Laser Beam 


by Tony Rizzo 

Desktop Systems’ Desktop Laser Beam is 
a simple model that does one thing and 
does it well. But its $1,995 price doesn’t 
just buy solid HP LaserJet Series II emula- 
tion. You'll get 512K RAM and software 
that includes LaserPlotter, a multiplotter 
emulation package. And that’s not all— 
132 Bitstream soft fonts are thrown into 
the deal. 

Desktop Systems is a subsidiary of 
Everex and sells the Desktop Laser Beam 
printer directly to dealers. The basic print- 
er is manufactured by Tokyo Electronics 
Corp. (TEC), which is also responsible for 
designing and building the printer’s en- 
gine. 

Although not exactly a well-known en- 
tity, the TEC engine served as the founda- 
tion for four other printers reviewed here: 
the Epson EPL-6000, the Mannesman Tal- 
ly 905, the NCR 6435, and Spear Technol- 
ogy’s Desktop Laser Printer. All five offer 
high-quality output at a little faster than 5 
Pages per minute on the PC Labs text 
speed test. At prices ranging from $1,355 
for Spear’s model, to $2,395 for NCR's, 
these TEC-based printers are just about the 
least expensive lasers around. Besides 


their price tags and slight speed differ- 
ences, what differentiates these printers 
from each other is the caliber of their La- 
serJet emulations. Some coasted through 
our PC Labs torture tests without a bump, 
while others crashed on macros. 

The Desktop Laser Beam’s HP Laser- 
Jet Series Il emulation performed flawless- 
ly. The printer’s three resident fonts are the 
typical Courier, Courier Bold and Line 
Printer. The Laser Beam also supports the 
256-character set, allowing each font to 
provide four different symbol sets, the 
IBM graphics set among them. Fonts are 
selectable directly from the front panel. 

Setting up the printer takes less than 5 
minutes from box to startup: you can hook 
it up either through a standard Centronics 
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The Deskiop Laser Beam comes with 
Bilstream lonts bul also accepis HP- 
compalible foni cartridges and soft fonts. 





8-bit parallel port or through a serial RS- 
232C/RS-422A connection. 

Print quality is very good and will cer- 
tainly satisfy most users’ needs. The TEC 
engine doesn’t seem quite up to Canon in 
quality, but it’s close. In text speed tests, 
the Laser Beam scored at just under its 6- 
page-per-minute rating. 

The printer comes standard with 512K 
of memory, expandable to 4.5MB. Ac- 
cording to Desktop Systems, the Desktop 
Laser Beam is also compatible with the 
Everex PostCard Plus, a $1,795 board 
with 35 resident Bitstream fonts and 3MB 
of on-board memory for PostScript com- 
patibility. if you think PostScript might be 
in your future, this board is a terrific op- 
tion. 

The control panel is divided into two 
sections. The first has the usual on-line/ 
off-line, reset/continue, and manual feed 
switches, as well as a paper mode switch 
that adjusts the printer to standard or heavi- 


IF YOU'RE LOOKING TO BUY 


A GREAT COMPUTER, 
READ THE FINE PRINT FIRST. 


EDITOR'S PICK 


Ce. 


TOP CHOICE 


“..among brand- 
name systems, 
, the HeadStart III 
ig an uncommonly 
* good buy.” 


HOME OFFICE COMPUTING, 
AUGUST, 1989 






} “If it sounds 

' like we're 

l raving about 
‘this machine 


> 
» weare. 
"COMPUTER BUYERS 
GUIDE, 1989 


SPECIFICATIONS 


MEROPROCESSOR: 
1286-12 
SPEED: 12Mitz/8 Smntchabla 


110/220 swe enable 
WEYBOARC. (01 key 


compatibi 
GRAPHICS VGA Avtosync 
PLOPPY DRIVES: one 5 75°12 
megabyte one 35° 144 


wand DMV meq 
DMIVE 321 a 28 
milhseconds 1 1 interlawee 
BRALT tH INTERFACES Paralle) 
2. AS232 setiat_mouse joysts 
apphetcliay Swveitable 
MOUSE Stand: 


‘SOFTWARE 10539 GW Baw, 
tart Advanced 


Environment, Floppy Orrver, 
Framework 10 Graghies ats 
and renal 





RONMENT 's, 


\A 


“I'd definitely 


recommend this 


machine to 
anyone who's 
considering an 
AT-class 
compatible.” 


COMPUTE'S PC MAGAZINE, 


SEPTEMBER, 1989 


ees 


- hard to 


imagine 
a better 


choice.” 


PC WORLD, 
JUNE, 1989 


plugging it in.” 
Rested R WORLD 


“The amount of 
software included 
: with the HeadStart 
Ill is amazing ... 
a system with 
software and 
hardware extras 
that far outweigh 
its price tag.” 
INFOWORLD 
AUGUST, 1989 


eee, or” 


“Using a 
HeadSiart lil 
is almost as 
easy as 


MAGAZINE, MAY, 1989 


Built to be compatible with you 


Technoiggies Co © HeadStart Techno! 


CRITE One NG CNN ademerk of HeadStart 
Microsoft Inc FRAME ROM isaac aa ‘Tate SSMAGTE atime oe noe 


HEADSTART 
wademarts of 
Con ree ele OEASE 19. a trademark of Ariak 


JESSMASTER 2000 MAN 


yes, Co. a division of North Amancan| 

OPEY OAIVER aa traderart of Core 
IES TYPING and TWIST & SHOUT are 
a rademart of Intellreott International pach ia taderark et Tmeworks inc ming baseed MEADSIAAT TeCANDIOGIE SCO tacute wl Read Suite 438 Great Neck New York 11 


ca ecger 2 


CIRCLE 391 ON READER SERVICE CARD 





“The 
HeadStart IIT 
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hassle PC 
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DESKTOP LASER BEAM 








Deskiop Inc., 48431 Mitmont Dr., 
Fremont, CA 94538, (800) 444-5321, (415) 683- 
2727 of 4725. 

List Price: $1,995; optional PostSenpi board, 
$1,795, Diablo 630, Epson FX-80 Pius, 1BM 
Propninter XL in emulation cartndges, $199 each. 
Dimensions (HWD); 8.25 x 16.5 x 24 75 in. 
Weight: 35.3 Ibs. 

Emutations: Resident: HP LaserJet Senes il; 
on-disk: Diablo 630, Epson FX-80 Plus, Epson 
MX-80, IBM Propnnter XL, NEC 3550, NEC 
5510, NEC 7716, Qume Spnnt 5. 

In Short: A simple, straightforward HP LaserJet 
it clone that gets the job done. The pnnter comes 
with 132 HP-compatble soft fonts from 
Bitstream; you can also buy optional emulation 
cartridges. Overall. an excellent buy deserving 
Senous consideration. 
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er stock paper. The second section is a bit 
more complicated and allows front-panel 
contro! of a variety of functions. These in- 
clude selecting intemal, cartridge, or soft 
fonts, setting paper size, toggling the 
waming buzzer on/off, and selecting an 
emulation. Unfortunately, the membrane 
switches don’t always respond to touch, 
often requiring three or four presses. 

Add up the Desktop Laser Beam’s 132 
bundled soft fonts and top-flight HP Laser- 
Jet compatibility, and you’ ve got an excel- 
lent deal at less than $2,000. If you're 
looking for simplicity at a fair price, take a 
closer look at this one. 


Epson EPL-6000 


by Bruce Brown 
Epson hasn’t had a page printer on the 
market for a while, but the company's new 
laser printer, the EPL-6000, is a welcome 
addition. Based on Tokyo Electric Corp.’s 
6-page-per-minute laser engine, this 
$1,899 page printer is well priced and well 
positioned to give the HP LaserJet Series I] 
aclose race. 

The EPL-6000’s standard emulation is 
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the HP LaserJet Il, including the HP’s 
standard Courier, Courier Bold, and Line 
Printer fonts in both portrait and landscape 
orientations. While you give up extra resi- 
dent fonts with printers that are true HP 
compatibles, the EPL-6000 goes further 
than many with its compatibility: it’s able 
to use stock HP or third-party plug-in font 
cartridges, as well as downloaded soft 
fonts. Our testing showed the EPL-6000 to 
be entirely faithful to the HP standard, un- 
like some of the other TEC-based printers 
reviewed here. 

If you run software that doesn’t recog- 
nize the HP, or if you’re just an Epson loy- 
alist, you can buy an Epson FX series emu- 
lation cartridge for $129—not a bad price 
for extending your software compatibility 
reach as wide as the FX extends. Still, Ep- 
son would do well to include this cartridge 
with the printer; the extra value might help 
to distinguish this model from others in 
this price range. 

The EPL-6000 is a modern-looking 
smallish unit, measuring 8.25 by 24 by 16 
inches (HWD with the paper cassette at- 
tached) and weighing 36 pounds. Parallel 
Centronics and 25-pin serial interfaces are 
both standard. 

A simple selector lets you choose be- 
tween facedown and faceup paper deliv- 
ery. The exit tray for the straight-through 
paper path is clumsy-looking but effective. 
The standard paper cassette can hold up to 
150 sheets of legal- or letter-size paper. 
You can also feed single sheets or enve- 
lopes manually from the top of the cassette 
without removing it from the printer, a 
convenient arrangement similar to that 


Epson EPL-6000 
Fonts & Features 


r 
. 


HP LaserJet i 
Helvetica Times 





Courier 


Line printer 


89-point | 
10-point 
12-point 
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The Epson EPL-6000 accepis HP- 
compatible lont cartridges and soft lonis. 











Epson Amenica inc., 2780 Lomita Bivd . 
Torrance, CA 90505; (800) 922-8911. 
List Price: $1,899, Epson FX emulation 


cartridge, $129. 

Dimensions (HWD): 8 25 x 24x 16in. 
Weight: 36 Ibs. 

Emulations: Hewlett-Packard LaserJet Senes It 
in Short: Epson's new HP LaserJet Senes 
I-compatible laser printer ts an attractive, low- 
cost, 6-ppm page printer altemative from a major 
Printer vendor. Add Epson FX senes compatibility 
for a mere $129, and you have the best of both 
worlds With its deep dealer discounting, you're 
iikely to find that this pnnter can be a very good 
buy. 
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used by Hewlett-Packard. 

The EPL-6000 scored a respectable 5.4 
ppm on PC Labs text speed tests. Charac- 
ter and graphics printing resolution were 
both fine, though not as dark as with the 
HP LaserJet H. There’s a simple dial to in- 
crease print density, but even with the dial 
cranked all the way up, the blacks weren't 
quite black. 

Standard memory on the EPL-6000 is 
512K. An $899 optional memory board 
adds an extra 2MB; that board can be up- 
graded to a max of 4MB with third-party 
memory chips from Toshiba, Okidata, or 
Motorola. 

The EPL-6000’s control panel, located 
on a forward-canted protrusion on the case 
front, uses membrane buttons, LED indi- 
cators, and a 16-character LCD display. 
Epson calls its panel-controlled menu sys- 
tem ‘*SelecType,’’ just as it does with its 
dot matrix printers. Using the menu sys- 
tem is straightforward, it’s especially easy 
if you use the manual or the convenient 
quick reference card. 

One problem with Tokyo Electric 
Corp.’s laser engine is that you have to 
mess with several consumable supplies. 
However, installing and then replacing 
consumable supplies isn’t tough at all with 
the EPL-6000—everything fits well and 


Price 
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Service 
Gateway 2000's ob ality standards set us apart from our Gateway 2000's service policies are the best in the industry. 
i top quality name brand components used We stand behind all of our systems with a 30 Day Money Back 
our systems to the painstaking quality assurance tests we Guarantee and a 1 Year Warranty. We also offer Lifetime 
on our machines, you are guaranteed a top quality computer. Toll-Free Technical Support, and Free Federal Express Ship- 
complete line of computer systems are hand built in our ping of replacement parts. If our technicians can’t solve your 
located just outside Sioux City, lowa. State of the art problems over the phone or Fed-X you a solution we can dispatch a 
logy is used to provide you with a combination of perform- technician to most locations to provide Free On Site Service. 
compatibility, and reliability that few vendors can match, Our policies are great, but it’s our people that really set us apart 
customer recently wrote: “The quality of your work is from the competition. Look at what our customers write: 
lary and frankly has made a lot of others jealous because “Thank you very much for kind attention and help. am 
ht wat Et ella highly recommending your corporation to colleagues for your 
i (ice iow yty. quality and service” —Herbert Markley. 
‘Tve always heard your forte is customer service, and now you 
have definitely proven it to me” —Jose De Jesus. 
‘Tam glad I chose Gateway 2000"—Jerry Langland. 
nr a Wa 
eiszmann, 


port I received 
ee ce tated work eth c comer us 
~ company that exhibits a genuine desire to satisfy the customer” — 


o Ae ¥ Ron L. Kinney 
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Folded edge of the page 


GhsSilpSheet-001 


Foldout slip-sheet 
1. Open the foldout page 
2. Insert this sheet with 
1. Front side touching the free page 
2. Arrow polnting to the fold 
3. Stice the folded edge 


4. Close the page and slip-sheet 
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1, Follow instructions on the other side 
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This is where it all comes together. Price 

We founded Gateway 2000 on this farm located near Sioux Gateway 2000 offers the most aggressive prices in the industry. 
Ch, Towa to provide top quality computers at unbeatable prices We offer fully loaded machines for the same price as most 
with uncompromising service after the sale. No other company vendor's stripped down models. One customer wrote “T’m surprised 
offers you the combination of Price, Quality, and Service that that the computer media haven't mentioned anything about your 
wedo. We want you to be completely satisfied with your decisionto prices relative to the rest. You don't merely edge them out you 
purchase a Gateway 2000 computer system, and you have our blow them away”—Clarence Larson. Look at our prices on the 
personal pledge that you will be. We look forward to you joining back page of this ad, shop around, compare apples to apples, 
our thousands of satisfied customers, and establishing a long then call Gateway 2000's knowledgeable sales staff to discover the 
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lasting business relationship. GATEWAY DIFFERENCE, “7 chose Gateway after much 
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= | Meg RAM 

© 1.2 Meg 544” Drive 

© 1.44 Meg 3.5” Drive 

© 80 Meg 28ms Drive 

© 16 Bit VGA Board 

© 14” Multisynch Monitor 
© | Parallel & 2 Serial Ports 
© 101 Key Keyboard 

© MS DOS 3.3 or 4.01 


$2995.00 


Upgrade to 4 Megs $400 
64K Cache Add $250 


= 2 Megs RAM 

© 1.2 Meg 5'4” Drive 

© 1.44 Meg 3.5” Drive 

© 40 Meg 28ms Drive 

© 16 Bit VGA Board 

© 14” Multisynch Monitor 
© 1 Parallel & 2 Serial Ports 
© 101 Key Keyboard 

© MS DOS 3.3 or 4.01 


$2395.00 


IM em 
PEC NG 
~~ 
© 80286-12 Processor 
© 2 Megs RAM 
© 1.2 Meg 5'4” Drive 
© 1.44 Meg 3.5” Drive 
© 40 Meg 28ms Drive 
© 16 Bit VGA Board 
© 14” Multisynch Monitor 
© 1 Parallel & 2 Serial Ports 
© 101 Key Keyboard 
© MS DOS 3.3 or 4.01 


$2195.00 


PATA 
AEG cf 
© 4 Megs RAM 


© 1.2 Meg 5” Drive 
© 1.44 Meg 3.5” Drive 


eg 
© 150 Meg 16.5ms ESDI Drive 


© 16 Bit VGA Board 

© 14” Multisynch Monitor 
© 1 Parallel & 2 Serial Ports 
© 101 Key Keyboard 

© MS DOS 3.3 or 4.01 


$3995.00 


64K Cache Add 
$500 
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© 80286-16 Processor 

© 2 Megs RAM 

© 1,2 Meg 5'4” Drive 

© 1.44 Meg 3.5” Drive 

© 40 Meg 28ms Drive 

© 16 Bit VGA Board 

© 14 Multisynch Monitor 
© 1 Parallel & 2 Serial Ports 
© 101 Key Keyboard 

© MS DOS 3.3 or 4.01 


$2295.00 
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© 64K Cache RAM 

= 4 Megs RAM 

© 1.2 Meg 54” Drive 

© 1.44 Meg 3.5” Drive 

© 150 Meg 16.5ms ESD1 Drive 
© 16 Bit VGA Board 

© 14” Multisynch Monitor 

© | Parallel & 2 Serial Ports 

© 101 Key Keyboard 

© MS DOS 3.3 or 4.01 


$5495.00 
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© Gas Plasma Display Screen 
© 2.6 Megs RAM 

© 1.44 Meg 3.5” Floppy Drive 
© External Port for 5'4” Drive 
© 40 Meg 28ms Hard Drive 

© 1 Parailel & 1 Serial Port 

© Expansion Slot (16 Bit) 

© External EGA Monitor Port 
© 84 Key Keyboard 

© MS DOS 3.3 Installed 


$2995.00 
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© 80286-20 Processor 

© 2 Megs RAM 

© 1.2 Meg 5'4” Drive 

© 1.44 Meg 3.5” Drive 

© 40 Meg 28ms Drive 

© 16 Bit VGA Board 

© 14” Maltisynch Monitor 
© 1 Parallel & 2 Serial Ports 
© 101 Key Keyboard 

= MS DOS 3.3 or 4.01 


NAY RAL) 


locks in easily. Toner cartridges cost just 
$29. According to Epson, the first is good 
for just 750 pages, but subsequent car- 
tridges are rated at | 500 sheets each. Ev- 
ery 10,000 pages, you must replace the 
photoconductor drum and charger unit, 
which together cost $149. 

The EPL-6000 is designed to print 
3,000 sheets a month. The total life expec- 
tancy is 5 years or 300,000 sheets, which- 
ever comes first. 

T like the Epson EPL-6000. It was easy 
to set up and ran just as expected, yielding 
true HP emulation. The lack of absolute 
blacks is its only drawback. The EPL- 
6000 should compete well with similarly 
equipped printers because of its name rec- 
ognition, wide dealer and service center 
network, and the possibility of increasing- 
ly deeper discounts. So in the end, your 
choice is between Epson’s model and the 
HP original. You'll pay a few hundred dol- 
lars more for HP, but the extra dollars will 
buy you higher speed and the proven fa- 
vorite. But don’t forget Epson’s FX emu- 
lation when making your choice—if you 
need it, you can’t get it from HP yet. 


Fortis DP600P 


by Bruce Brown 

While some vendors—such as Brother and 
Camintonn—are offering combined Post- 
Script- and HP LaserJet II-compatible 
printers, Fortis Information Systems keeps 
them separate in two similar models. 

Fortis’s $4,499 DP600P PostScript 
compatible shares much with the DP600S 
(also reviewed here). In terms of construc- 
tion, size, and weight, the Fortis DP600P 
is identical to its non-PostScript sibling. 
The DP600P breaks away from the 
DP600Ss’s mold with a 32-bit, 4-mips 
Weitek RISC raster image processor to 
handle the PostScript-compatible page de- 
scription language code, which is stored in 
1.5MB of ROM chips. The additional 
3MB of user-accessible RAM is 1MB 
more than the absolute minimum 2MB for 
PostScript-like printers, but users who 
need 4MB will be disappointed: the 
DP600P has no memory expansion op- 
tions. The PostScript emulator used in the 
DP600P is the Qume CrystalPrint Publish- 
er, Revision 2.02. 

Rated at 6 pages per minute, the 
DP600P scored slightly above spec at 6.01 
ppm in the PC Labs text speed test. Its 
speed on the graphics speed test was even 


more impressive. Emulating an Apple 


PCMAGAZINE NOVEMBER 14, 1989 





LASER PRINTERS : 


Fortis DP600P 
Fonts & Features 


PostScript emulator 7 
Helvetica Times Courier. «Line printer 


sil il nil il 
SGa 





89-point 
10-point 
12-point 
14-point 






Scalable PTT 1 PLL | 


The Fortis DP600P comes with the 
standard 35 PostScript fons. 





LaserWriter II, the DP600P printed the 
graphics speed test image in just 111 sec- 
onds, which is actually better than many 8- 
ppm-rated printers. 

No other printer emulations are avail- 
able, nor are any font cards for sale. The 
DP600P comes with the standard Post- 





Dimensions (HWD): 9.25 x 1S.S x 13.5 in. 
Weight: 35 Ibs. 
Emulations: Apple LaserWnter Il, PostScript. 

In Short: The Forts DP600P ts a PostScnpt- 
compatible Casio-engine page printer rated at 6 
ppm With 35 resident fonts, 3MB of RAM, and 
1.5MB of ROM, the DP600P is well equipped and 
doesn't take up lots of space, The DP600P 
Shghtly exceeded its rating in our speed tests and, 
at $4,499, is a good value. 
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Script panoply of 35 fonts. The basic font 
types include Courier, Dutch, ITC Avant 
Garde Gothic, ITC Bookman, New Cen- 
tury Schoolbook, Swiss, Symbol, Zapf 
Calligraphic, Zapf Chancery, and Zapf 
Dingbats, the latter a collection of symbols 
and graphics elements. 

The DP6O0P has four standard inter- 
faces. In addition to the standard parallel 
Centronics and DB-25 RS-232 serial inter- 
face ports, it has an AppleTalk port. As on 
the DP600S, the DB-25 serial port can be 
set to operate as an RS-422 serial device 


Small, inexpensive, fast: the Fortis 
DP600P has the right formula for a Post- 
Script-compatible printer. And with 3MB 
of standard RAM, the deal looks even bet- 
ter. If your needs run to desktop publishing 
and both your wallet and your desktop are 
small, take a second look at the Fortis 
DP600P. 


Fortis DP600S 


by Bruce Brown 

For $2,500 less than the DP600P, Fortis 
offers its DP600S, an HP LaserJet II-com- 
patible liquid-crystal-shutter page printer 
that sells for $1,999. Like its higher-priced 
sibling, the DP600S won't bury your bud- 
get or throw any unwanted surprises in 
your direction. 

The DP600S is a pretty good deal. The 
list price includes a toner unit with three 
toner cartridges—good for a rated total of 
6,000 printed pages—as well as a 6,000- 
page drum set and a 100-sheet letter-sized 
paper tray. A replacement toner kit costs 
$99, and anew drum lists for $129, so plan 
on spending $228 on supplies every 6,000 
pages or so. According to Fortis, some us- 
ers find they don’t have to replace the pho- 
toconductive drum until a full 10,000 
pages have been printed, stretching the 
deal even further. 

The page-printing engine in the 
DP600S is a Casio liquid-crystal-shutter 
(LCS) dry electrophotography system rat- 
ed at 6 pages per minute, with a maximum 
resolution of 300 by 300 dots per inch. 
Emulating the LaserJet II, the DP600S 
scored 5.8 ppm on the PC Labs text speed 
test—very close to the design rating and 
only a page or so slower than the actual 
performance of many 8-ppm-rated page 
printers. 

The DP600S is a true LaserJet II com- 
patible, with no resident fonts added to the 
LaserJet’s sparse Courier Bold and Medi- 
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um and its Line Printer typefaces; it is ca- 
pable of printing in both portrait and land- 
scape orientation. As with the HP unit, the 
DP600S can use optional font cartridges, 
although it is not plug compatible with ac- 
tual HP cartridges. Six single-font car- 
tridges offer typefaces that correspond to 
HP fonts; they are available for $139 each, 
and a two-font Microsoft cartridge (com- 
patible with the HP Z. cartridge) costs $239. 

This Fortis printer can accept emulation 
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Avery LabelPro. 
Software for IBM 
PCs offers an easy 
way to produce 
professional. 


looking labels and 
transparencies from 
your HP LaserJet® 
or PostScript® 
compatible laser printers. LabelPro features 
include: 
* Preset layouts for Avery Laser Labels 
* Scaleable fonts, borders & clip art 
+ Imports dBASE® and WordPerfect” 
° Free Avery Laser Labels & 
‘Transparencies in each box. 
Ask for LabelPro Software by product code 
#5100 from your local office 
products and computer dealer 
or call 1-800-535-3232 ext. 30 
for further information. 





AVERY 








PRINTERS 
LASER PRINTERS 

cards to add compatibility with other print- 
ers—something HP machines can’t do yet. 
Emulation cards for Epson FX, IBM Pro- 
printer, and HPGL (HP 7475A Plotter- 
compatible) identities cost a reasonable 
$139 each. A Diablo 630 emulation card 
costs a mere $79, probably in response to 
reduced demand. 

The Fortis prints beautifully as a char- 








Avery Laser Supplies 
Onder these Avery Laser supplies by product code number: 
Product LabelSize Labels Per Sheets Per 


Code HxW Sheet Package 
LabeiPro Software 


5100 Laser Label Software 
Laser Transparencies 


5182 BA" x 50 
5282 84" x 11° 20 


Return Address Labels 


5267 we xy" 80 25 
Address/ Shipping Labels 
rer 


5160 
5161 


814" x 11° 


3 6 
Laser Diskette Labels 


$196 240° x 240" 9 70 
for 312° diskettes 

1 1A" x 4° 12 70 
for 5\4" diskettes 


Laser Fite Folder Labels 


5266 A" x ZAc” 30 25 


Round Laser Labels 


$293 A" 24 
5294 


24" 
5295 3%" 
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Fortis DP600S 
Fonts & Features 


allasidasld al 


soot BEGG BOG BORE BEE8 


Font cartridges, starting at $139, are 
available for the Fortis DP6008. 





acter printer, outputting fully formed high- 
resolution type. The resolution of graphics 
output was fine as well, but the blacks 
weren’t as dark as expected. The Fortis 
printed our HP-compatibility torture test 
quickly and without a hitch. The DP600S 





Fortis Information Systems Inc., 6070 
Rickenbacker Rd., Commerce, CA 90040; (213) 
727-1227. 

List Price: $1,999; Epson FX-85, IBM Propnnter, 
and HPGL emulation carindges, $139 each, 
Diablo 630 emulation cartndge, $79. 
Oimensions (HWO): 9.25 x 15.5 x 13.5in, 
Weight: 35 Ibs. 

Emulations: Hewiett-Packard LaserJet Series {I 
In Short: The Fortis DP600S is rated at 6 ppm 
and offers HP LaserJet Series Il compatibility for 
less than $2,000 list. The small-footprint DP600S 
works well, though its blacks were a bit gray. The 
lack of other standard emulations or more than 
bare-bones HP fonts makes the DP600S less 
competitive than some other page printer 
altematves 
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The Wait is Over. 


Now you can produce 
precise, high quality 
plots without the wait 
required by pen plotters or 
PC-based emulations. 
Pacific Data’ Plotter in a 
Cartridge is the newest and 
fastest way to emulate HPGL 
on your laser printer. In fact, 
its as much as 100 times faster! 
. Complex engineering or 
Emulation for HPS architectural plots taking 10 
Laserjet Series I! +90 minutes on a plotter can 
be completed within 10 seconds! Crucial when 
multiple revisions and check plots are needed. 


HPGL 


But there$ more to Plotter in a Cartridge than 
speed. In addition to standard pen plotter 
features, Plotter in a Cartridge enables you to 
define 20 pens and 48 widths, automatically 
scales to fit envelopes, letter and legal size 
paper and improves resolution to 1/300 inch. 
And, you can produce up to 99 quality copies 
and use virtually any media source. 

Because the cartridge plugs right into your 
printer, you can plot directly from CAD/CAM, 
engineering, or graphics software. 


Plotter in a Cartridge combines 
plotter precision with laser speed. 


PACIFIC 


DATA 


PRODUCTS 


6404 Nancy Ridge Drive, San Diego, CA 92121 
(619) 552-0880, Fax: (619) 552-0889, Telex: 9102507881 PAC DATA 


Plotter in a Cartraige is an unregistered trademark of Pacific Data Products, Inc HPGL and Laserjet Senes ff are registered trademarks of Hewlett-Packard Copynght 1989 Pacific Data Products. 
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ALDUS KNOWS 









In the worid ol 

desktop publishing, 
megabyte-intensive docu- 
Ments are commonplace. And the 


Need to protect them— a given. So when Aldus: 


Corporation sought a mass-storage solution to 
complement PageMaker,® they chose the new 
Bernoulli Box® 44 Irom iomega* 

There were other mass storage devices to 
choose Irom. But Bernouill provided the rare 
combination of proven security, rellability, per- 
lormance and storage capacity that Aldus 
required. The same combination that Bernoulli 
can provide for you. 

Removabie Bernouili Disks provide physical 
security for your desktop pub- 
lishingfiles since gu * 
important data can 
easily be kept under 
lock and key. But 
total security goes 
weil beyond that. 

Total security is in 
Bernoulli's rugged 





HEIR REPUTATION 
IS SAFE HERE, 
90 YOU KNOW 
YOUR DOGUMENTS 
ARE TO0. 


that protects your 
data better than any other mass 
storage system. 

Bernoulli's drives have a 25,000-hour Mean 
Time Between Failure rating, equal to 12 busi- 
ness years of use. lomega’s patented Bernoulli 
Technology™ makes them virtually head-crash 
free. And Bernoulli Disks can withstand a shock 
of 1000Gs without data loss. That means you can 
mali Bernoulli Disks anywhere without concern. 

<8 Bernoulli also protects your data by 
providing its own backup. in fact, you 
can make disk-to-disk copies ol 44 
megabytes in as littie as three min- 
utes. Total security also includes 
electronic (Reed Solomon) data pro- 
tection that’s 15 times more ellective 
than a hard disk, and Bernoulli 
Express, the 24-hour drive replace- 








ment program. 
Bernoulli's 44-megabyte 
removable disks, with 22msec 
elfective access time, are the ideal 
primary and extended storage soiu- 
tion for data-Intensive appiications, such 
as desktop publishing. They not only hold 
your largest liles, but the appiication software 
as well. So when your documents are retrieved 
on another system, they'll come out exactly the 
way you intended, And when you need addltion- 
al storage, you can add capacity lor under $3 
per megabyte* with Bernoulli. 

When you also consider that Bernoulli is 
compatibie between Macintosh, PS/2° and PC 
formats, it’s easy to see why an industry-leading 
company like Aldus would stake its reputation 
on the Bernoulll Box. 

Contact your nearest Bernouiii Represen- 
tative, or give iomega a calt at 1-800-777-6616 
to receive detalied Bernoulii Box specifications, 

= And discover what it 
[*-VMIEGA Means to have total 
Necrening tong: sito Security for your data. 


“Based on $125 US rete! pnce par 44M ak Bemou® Technology a irademark and Bemeul is a regetered rademask of tomega. 
Pagemaher i a regstored rademass of Akive Corporabon. Macrosh & a regetered tragemark of Apple. inc. PS2 = a regetored trademark of (BM 
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was no slouch in graphics mode on speed 
tests, either; it printed the PC Labs graph- 
ics test image in just over 36 seconds. 

The DP600S comes standard with both 
a parallel Centronics interface and a 25-pin 
serial interface. The serial interface port 
can also be set to work as an RS-422 port, 
effectively doubling the maximum data- 
transfer speed. 

The control panel on the DP600S con- 
sists of a two-character display screen for 
status and error messages, five membrane 


fF 
The Fortis DP600S 


comes standard with a 
parallel Centronics 
interface and a 25-pin 
serial interface, 
which can work as an 
RS-422 port. 


switches to perform form feeds and to se- 
lect and execute printer-menu function set- 
tings, as well as six indicator lights. Two- 
character status codes seem primitive in a 
world of 16-character LCD displays, but 
it’s easy to get accustomed to the few 
codes used on the Fortis DP600S. 

The standard letter-size paper cassette 
can be augmented or replaced by legal-size 
as well as DIN BS5 and A4 paper cassettes; 
these optional cassettes cost $69 each. 

Like the HP LaserJet, the Fortis 
DP600S comes standard with 512K of 
memory, enough for normal page printing 
but not enough for a full page of 300- by 
300-pixel resolution graphics. If you’re 
going to do a lot of graphics work, you 
may want to consider the $499 1 MB mem- 
ory upgrade, which raises the total mem- 
ory to |. SMB. 

Measuring just 9.25 by 15.5 by 13.25 
inches (HWD) with the paper tray in- 
stalled, the DP600S won’t encroach much 
on your crowded desk. Although it isn’t 
particularly light, at 35.2 pounds the 
DP600S isn’t a back-straining heavy- 
weight, either. 

Apart from the lightness of black areas 
in the graphics printing samples, the Fortis 
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DP600S is a satisfying HP LaserJet Series 
Il-compatible printer. But at $1,999, the 
price is not quite aggressive enough— 
there are other clone printers at similar 
price points with extra emulations and 
fonts already resident. After all, the origi- 
nal LaserJet lists for just $700 more and is 
widely discounted. 

The Fortis DP600S is a praiseworthy 
printer indeed, but it needs something ex- 
tra—like slashing $300 to $400 off the 
ptice, a few more emulations, extra resi- 
dent fonts, and increasing the printer’s 
base memory to at least IMB—to be a 
truly great deal. 


Fujitsu RX7100 


by Bruce Brown 
This year’s Fujitsu fleet of black-and- 
white laser printers includes four models, 
all of which use the company’s own LED 
dry electrophotography page printer en- 
gines. The Fujitsu RX7100 is the most 
junior of Fujitsu’s page printers and, at 
$2,150, the least expensive. It’s not quite 
cutting-edge material, but it’s adequate for 
modest needs. 

At first glance the RX7100 looks a bit 
odd; it might even be mistaken for a dot 
matrix printer because on the top of the 


Fujitsu RX7100 
Fonts & Features 


HP LaserJel Plus 


Helvetica Times Courier Line printer 
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Font and emulation cards, priced 
between $145 and $195, are available 
for the Fujitsu RX7100. 





unit there are two paper insertion slots that 
look like printer platens. These slots are 
used with top-mounted paper bins: one bin 
is standard; the second, a $405 option. 
Each bin can accommodate 150 sheets of 
paper and has a width adjustable up to 8.5 
inches. Acceptable paper weights range 
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RESOLUTION! 


E-Mouse® 
This remarkably 
fast and agile 
mouse combines 
microprocessor 
technology and 
optoprocessor 


>| technology and 
ADA Iss optomechanical 


See technology to 


achieve the highest possible hard- 
ware driven resolution: 400 DPI! 


we MITSUBISHI CORPORATION 


Bl 








S-Mouse® 
This mouse provides exponential 
tracking from 200-800 DPI and is 
ideally suited for operating in large 
screen, high resolution window 
environments. 





M-Mouse® 
This durable, full featured 200 DP! 
mouse boasts many of the same 
features you would expect to find 
on a higher priced mouse. 


See Your Dealer Today! 


MOUSE 
47505 Seabridge Drive, Fremont, CA 94538 
(415) G5G-1117 
Mouse Systems 1 a registered trademark of Mouse Systems Corp 
S Mouse, E Mouse, M Mouse are registered trademarks of Musutnsht 
Corp Musuinshi ts a registered trademark of Mitsulnsbi Corp 
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HOW TO GET THE MOST OUT OF YOUR LASER PRINTER 


by Edward Mendelson 

That laser printer on your desk pro- 
duced amazingly fine text and graphics 
when you first took the printer out of the 
box. After a few months of use, its out- 
put still looks fine, but you’re no longer 
amazed by it, even though you’ve 
plugged in an ultracartridge, loaded 
down your hard disk with soft fonts, 
and added enough RAM to the printer 
to give you full-page graphics at 300 
dots per inch. 

No matter what you’ve done to it, 
that printer still hasn't reached its lim- 
its. Enhancement boards that plug into 
your computer can double the quality of 
your laser’s text and vastly increase the 
quality of its graphics. And while these 
boards add new features and capabili- 
ties to your printer, they take nothing 
away from the functions it already has. 
You’ll pay anywhere from $695 to 
$3,395 or more, but the board you buy 
will preserve your initial investment 
while producing better output than be- 
fore. All of these enhancements work 
with the HP LaserJet Series II; some 
will work with virtually any other print- 
er built around a Canon laser engine. 


ADDING IN POSTSCRIPT 

Although the current generation of 
PostScript enhancement boards doesn’t 
increase the resolution of 300-dpi laser 
printers, the group does add flexibility. 
(For full reviews of PostScript add-in 
boards, see ‘*Add-In Boards for the HP 
LaserJet: Post-Purchase PostScript,” 
April 11, 1989, p. 205.) Unfortunately, 
scalable PostScript fonts printed at 300 
dpi look more jagged than the corre- 
sponding bitmapped soft fonts normal- 
ly used with a LaserJet, so you don’t 
gain any print quality when you add the 
versatility of PostScript. Still, a Post- 
Script board does let you use a LaserJet 
to proof output that will later be printed 
by a typesetter. 

Only one PostScript board, QMS’s 
$2,495 JetScript, uses true Adobe Post- 
Script fonts and opens up Adobe’s 
enormous library of soft fonts. The Jet- 
Script is the slowest PostScript board, 
but its output is by far the best of the 
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breed, and it can be installed in a net- 
work server. If speed matters more than 
print quality, the PostScript board to 
choose is Princeton Publishing Labs’ 
PS-388 Accelerator, which earned an 
Editor’s Choice in our April issue. This 
$2,795 add-in doesn’t print text much 
more quickly than the JetScript board, 
but it prints PostScript graphics as 
much as 30 times as fast. 


POSTSCRIPT ON-DISK 

You don’t have to buy an add-in board 
to print PostScript pages on a non-Post- 
Script page printer. Five PostScript- 
emulation software packages can do the 
trick: Custom Applications’ $495 Free- 
dom of Press, LaserGo’s $195 Go- 
Script (with 13 fonts) and $395 Go- 


$1,295 256-shade gray-scale LaserJet ll-compa 





Script Plus (35 fonts), and QMS’s $195 
UltraScript PC (25 fonts) and $497 
UltraScript PC Plus (47 fonts). With all 
five, you print your PostScript files to 
disk, and then use the software to print 
the files to the printer. With UltraScript 
PC, which requires an 80286- or 
80386-based PC, you can print directly 
from an application to the printer if you 
have 1.5MB of extended memory to 
spare. All of these packages produce 
excellent output, with Freedom of 
Press a tad better. 

Emulation cartridges, which plug 
into the font cartridge slot, offer the 
newest way to add PostScript to your 
laser printer. Pacific Data Products re- 
cently introduced PacificPage, a $695 
cartridge that lends Phoenix Technol- 


ogies’ PostScript emulator, Phoenix- 
Page, to LaserJet II and compatibles. 
Hewlett-Packard has also announced a 
$995 Adobe PostScript cartridge for the 
new HP LaserJet Series IID and plans 
to bring out one for the new HP Laser- 
Jet Series IP. 


SPECTACULAR 600 BY 300 
By far the best thing you can do to a 
page printer is attach it to a LaserMaster 
LX6 Professional controller. This 
$3,995 board ($500 more for Micro 
Channel machines) comes with 4MB of 
RAM and outputs 600- by 300-dpi res- 
olution on a printer normally limited to 
300 by 300. The doubled resolution 
makes a dramatic difference in text 
quality and brings laser printers very 
close to the level of low-end typeset- 
ters. 
The LX6 prints text at about the 
same speed as the LaserJet itself and 
prints graphics up to ten times as fast. 
The board comes with drivers for Page- 
Maker and other Windows applica- 
tions, Ventura and other GEM applica- 
tions, and Microsoft Word 5.0. In 
addition, WordPerfect Corp. supplies 
drivers for WordPerfect, and drivers 
from Z-Soft Corp. and other vendors 
are due soon. A Presentation Manager 
driver will ship in time for OS/2 1.2. 
The LaserMaster board is supplied 
with 35 scalable Bitstream fonts that 
correspond to the fonts supplied with 
most PostScript printers. Any Bit- 
stream typeface can be added. The 
Windows and Ventura drivers allow 
you to scale type up to 1,200 points, 
and to use or create complex special 
type effects such as fill and background 
patterns and sloping type. The LX6 is 
the only desktop printer that printed the 
Ventura “‘compatibility page’ test cor- 
rectly—not even the best PostScript 
printers could accomplish that feat. 
The LX6 is one of the few printer 
enhancement boards that can be used in 
a network, though the network version 
costs an extra $995. You can expand it 
to 6MB of RAM for even faster print- 
ing; alternatively, you can buy a 
stripped-down 2MB version that prints 
at 300 by 300 dpi but can be upgraded 
later for 600 by 300 dpi output. 


LASER PRINTERS | 





PHOTOGRAPHIC LASERJET 

As you’ll see from the samples of 
scanned photos in the PC Magazine 
guide to laser printers, printing a photo- 
graph with some 300-dpi page printers 
gives you a rectangle full of miscella- 
neous dots that resembles a malicious 
parody of a newspaper halftone. Two 
add-in boards for use only with the La- 
serJet Series II will make photographs 
look like photographs, although the 
boards won’t work their magic on text. 
Both boards also accelerate image 
printing to speeds many times greater 
than those possible with an unadorned 
LaserJet. 

For the most spectacular improve- 
ment, install DP-Tek’s $1,295 Laser- 
Port GrayScale board. This board prints 
up to 256 shades of gray in a level of de- 
tail that equals or approaches photo- 
graphic printing. But because of the 
mechanical limitations of the HP Laser- 
Jet, the results look different from any 
other form of photographic printing and 
have a slightly unfamiliar and artificial 
feel. However, you cannot get gray- 
scale printing even remotely approach- 
ing this quality with any other desktop 
publishing hardware, and thus the La- 
serPort GrayScale has no competition. 

The next step down from the DP- 
Tek board is Intel’s $695 Visual Edge 
($895 for a Micro Cannel version), 
which uses technology licensed from 
DP-Tek. This board makes lasers print 
newspaper-quality halftones in up to 64 
shades of gray or up to 100 lines per 
inch. Both boards come with drivers for 
Windows, Ventura, and other GEM ap- 
plications, and they are also supported 
by Z-Soft’s graphics programs. The 
slight inconvenience of these products 
is that unfortunately they cannot be 
used with software print spoolers; how- 
ever, they speed up graphics printing so 
dramatically that you may not care 
about giving up the spooler. 

The ideal page printer enhancement 
board would be one that could give you 
the text output of the LaserMaster LX6 
as well as the graphics output of the DP- 
Tek LaserPort GrayScale. However, 
by the time that as-yet-uninvented 
board comes into existence, you'll 
probably have long since retired your 


300-dpi page printer. Until that time, 
one of these boards can give your exist- 
ing laser printer powers of enhanced 
resolution and scalable fonts it never 
knew it had. rT] 


ADD-IN BOARDS 

DP-Tek LaserPort GrayScale 
DP-Tek Inc., 245 North Hydraulic, 
Wichita, KS 67214; (316) 269-3068. 
List Price: $1,295 Requires: 1MB or 
more of expanded memory, Hewlett- 
Packard LaserJet Series Il. 
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Intel Visual Edge 

Intel PCEO, 5200 NE Elam Young 
Pkwy., Hillsboro, OR 97124; (800) 538- 
3373, (503) 629-7354. 

List Price: $695; MCA version, $895 
Requires: 1MB or more of expanded 
memory, Hewlett-Packard LaserJet 
Series Il. 
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LaserMaster LX6 

Professional LaserMaster Corp., 7156 
Shady Oak Rd., Eden Prairie, MN 
55344; (612) 944-6069. 

List Price: $3,395 with 4MB RAM, 
$4,495 with 6MB RAM; network 
versions, $995 extra; 2MB RAM version 
(300 by 300 dpi only), $2,195; 
equivalent versions for MCA bus, $500 
extra. Requires: Printers supported 
include HP LaserJet, LaserJet Plus, 
LaserJet Series Il or IID; Canon 
LBP-CX, LBP-8il, LBP-8IIR, LBP8-Iil; 
Brother HL-8e; other printers using the 
Canon SX engine. 
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Princeton Publishing PS-388 
Accelerator 

Princeton Publishing Labs Inc., 19 Wall 
St., Princeton, NJ 08540; (609) 924- 
1153. 

List Price: $2,795 Requires: HP 
LaserJet Series Il (no RAM needed in 
host computer). Installable in network 
servers. 
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QMS JetScript 

QMS Inc., 1 Magnum Pass, Mobile, AL 
36618; (205) 633-4300. 

List Price: $2,495 Requires: 2MB 
RAM, HP LaserJet Series II. Installable 


in network servers. 
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63 positive-action keys with 32-pin connector for Includes 5 applications: 128K continuously powered | 25664 pixel graphics 
audible click and familiar RAM/ROM Memory spreadsheet (Lotus® 1-2-3° | intemal RAM, externally | mode; 408 text mode 
QWERTY keyboard Cards (replace floppy file-compatible), word process- | expandable, and 256K in- | (with a moveable window 
disks for storing data | ing (ASCII file-compatible), | ternal ROM with DOS, —\_ on 80X25 character 
80C88 static CMOS and programs) telephone/address book with | BIOS, and applications display) 
5 dialing, appointment ' 
processor runs at Mesum: 28° Oe eer 60-pin expansion bus 
4.9152 MHz Weighs 15.87 oz a with Lee alarms, siser-twist LCD screen 


Actual Price. 





your palm and weighs less 


than a pound. 


Imagine — reaching into your pocket — 
and pulling out a computer! 

Introducing the Portfolio™ by Atari: It 
weighs less than a pound. Its system com- 
mands are MS-DOS compatible. And it 
costs a fraction of what you might expect. 
At about the size of a paperback book, 
it fits right in the palm of your hand. 

You might call it a “palmtop!” 

Take it on the plane with you. ..on a 
sales call. . .or in your car. . .or to an im- 
portant lunch. It’s so small and light, you'll 
forget it's there. And you'll be able to write 
memos, enter sales orders, schedule appoint- 
ments — almost everything you'd do on your 
office computer! 


With five vital applications — even 
a spreadsheet! 


The Portfolio™ comes 
complete with five important 
applications. You can upload 
and download your Lotus 
1-2-3 files into the 127- 

column-by-255-row spread- 
sheet. Write memos and letters 
on the basic word processor, 
then upload them as ASCII files 
into WordPerfect or other word pro- 
cessing software on your office computer. 
You'll also have a phone/address directory 
(with RAM cards, holds virtually unlimited 
numbers of addresses!) with phone autodialer, 
an appointment calendar and a five-memory 
calculator with an editable tape of calcula- 







tions. Choose menus and messages in English, 


French, or German. 








Connect this palmtop to your 
office computer. 


A whole system of peripherals ex- 
pands this palm-sized marvel to a com- 
plete “mini office” for business people 
on the go. 
—~= Back at ie office, upload 
your work into your office 
computer. Or print it on your 
office printer. 
Because the Portfolio™ uses 
MS-DOS 2.11 compatible com- 
Ne” mands, many popular PC software 
programs are now being adapted and 
will soon be available. 








Peripherals and accessories: 
@ Smart Parallel Interface. Interface to 


parallel printers and exchange files 
with PCs. Includes file transfer soft- 


ware for [BM PC and compatibles......... $49.95 3 
Wi Serial Interface. Standard and complete ‘ 
RS-232C interface for modems, printers, 
and other serial devices. .............065 $ 79.95 
@ RAM Memory Cards 
DIK este s'a:s.cinioseine sinus afsiaiets $ 79.95 
GARG os orice cccmen ance siete $129.95 
IZ BKeriaieis:cievcisisceiasin ass <'si0 este $199.95 
BAG Adaptor essa... 2 ses se ce cceves eee $ 9.95 


Runs for weeks on (SaRERman 
three A acters SI 











EE j 
Unlike other portables with ‘zamam 


power that lasts a few hours (about 

half a plane ride), the Portfolio™ gives you 
six to eight weeks of use with three stan- 
dard AA batteries. 

Now you can fly all over the globe with- 
out running out of power in the middle of 
your plane ride. And you'll never have to 
lug a heavy Ni-Cad battery with you again. 


A ATARI 


A computer for everyone. 


5309" 


Introducing the first PC that fits in ; 


Call now — and hold the Portfolio™ 


in your 


Take advantage of our “try-me-free guarantee.’ 
Order your Portfolio™ today and keep it in 
your pocket, purse, or briefcase. If at the 
end of 30 days you don’t think this is the 
most vital business tool you’ve ever used, 
return it for a full refund. 

Don’t wait another moment. The Port- 
folio™ is available only at very select Atari 
dealers or direct from Atari through ads 
like this one. 


Call toll free (800) 443-8020 today. The 
next time you reach in your 
pocket, you could be pull- 
ing out your Portfolio™ 


e 
I want the Portfolio™ by Atari® now. 
Please rush me the palmtop Portfolio™ 
computer at no risk. I’m covered by the 


“try-me-free guarantee.” 


il, please send a separate paper with 
company, address, phone number, 

expiration date, and signature. 

By cee cicsirce mccia ces) Par 

is $399.95 plus $8.50 for shipping of 

ee Sib Gs 4 Sica ext Ose 

whet ordered CA, IL AZ MA, ond N} 
residents please add sales tax. Limited time offer. 


Order toll free 


800+ 443 = 8020 


Alll ondess are shipped Federal Express for quick delivery. 
Atari Corporation Portfolio Dept. 
PO. Box 61657 
Sunnyvale, CA 94088 
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WordPerfect is a registered trademark of WordPerfect Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. MS-DOS is a registered trademark of 
Microsoft Corp. IBM is a registered trademark of International Business Machines Corp. Atari? the Atari logo, and Portfolio™ are trademarks or registered trademarks of Atari Corporation. 











Fujitsu Amenica Inc., 3055 Orchard Dr., San 
Jose, CA 95134; (800) 626-4686, (408) 432- 
1300. 

List Price: $2,150; Diablo 630 emulation 
cartridge, $99; Epson FX-85, IBM Proprinter XL 
emulation cartridges, $129 each; HPGL 
emulation cartridge, $149. 

Dimensions (HWD): 6.7 x 16 x 24.25 in. 
Weight: 37.5 Ibs. 

Emulations: Hewlett-Packard LaserJet Plus 

In Short: The Fujitsu RX7100 is a 5-ppm printer 
that is Hewlett-Packard LaserJet Plus compatible 
and has a top-mounted cut-sheet or envelope 
feeder. The RX7100 is pleasant to use, but it's not 
price competitive in the low-end page printer 
market because of its older-generation HP 
compatibility and lackluster graphics 
performance. 
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from 17 to 28 pounds. The paper-feed bin 
setup works well, boasting smooth opera- 
tion and hardly any noise. Even better, the 
printer doesn’t forget an unprinted page’s 
contents when a bin runs out of paper. 

As a straight HP LaserJet Plus compati- 
ble, the fonts and features are limited to 
Courier and Line Printer. There are three 
font- and emulation-card slots on the bot- 
tom front of the machine for options. You 
can add IBM Graphics Printer and Epson 
FX-85 compatibility with a single $129 
card; IBM Proprinter and Diablo 630 com- 
patibility cards are $99 each, and the 
HPGL plotter emulation costs $149. 

These relatively inexpensive compati- 
bility cards work with the other Fujitsu 
page printers as well, making them an 
even better bargain. Fujitsu also sells 30 
different font-set cards, most priced at 
$145, with a few costing $195. 

For the most part, the 300-dot-per-inch 
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RX7100’s print quality met our expecta- 
tions, though the graphics print sample 
was a bit gray, even when I cranked the 
print density control all the way up, and the 
image was a wee bit off in some places. 
The RX7100 managed to exceed its speed 
rating of 5 pages per minute by scoring 5.2 
ppm on our text speed test. 

The RX7100’s control panel consists of 
asingle-line 16-character LCD screen with 
membrane-style buttons and LED indica- 
tors. Menu function and menu-based fea- 
ture selection are straightforward and rea- 
sonably simple to use. In addition, parallel 
and 25-pin serial ports are both standard. 

Fujitsu’s 7100 series printers use a sin- 
gle-piece toner and photoconductor car- 
tridge. The $185 unit, called a process car- 


The appealing extras 
of the Fujitsu RX7100PS 
include true Adobe 
PostScript and an HP 
LaserJet Il emulation. 


tridge, is simple to install, and at a rated 
life of 6,000 sheets, it has one and a half 
times the life expectancy of an HP car- 
tridge. The RX7100’s design duty cycle is 
3,000 pages per month with a 5-year life 
expectancy, for a total of 180,000 pages. 

The RX7100’s standard memory is 
640K, exceeding the original LaserJet 
Plus’s 512K. You can add memory at 
$495 for IMB, $995 for 2MB, and $1,995 
for 4MB for a large print buffer or for com- 
plicated graphics applications. 

At $2,150, the Fujitsu RX7100 isn’t 
priced very aggressively when you consid- 
er that other companies’ printers often in- 
clude more resolutions and fonts for simi- 
lar prices. In addition, you can buy the 
same printer from Blue Chip for a couple 
of hundred dollars less. Further limiting 
the RX7100 is the HP LaserJet Plus emula- 
tion, which is now old. This model gets 
passing grades, but Fujitsu’s other page 
printers with extra features or faster speeds 
are more cost-competitive, even though 
they’re more expensive. 


Fujitsu RX7100PS 


by Bruce Brown 

When it comes to Fujitsu’s RX7100 mod- 
els, more is better: the $4,495 Fujitsu 
RX7100PS page printer is a better deal 
than its lookalike brandmate, the $2,150 
RX7100. 

The appealing extras of the RX7100PS 
include true Adobe PostScript (Version 
50.3), as well as the more current HP La- 
serJet Series I] compatibility. The 
RX7IOO0PS also comes standard with two 
cut-sheet paper bins and 2MB memory 
standard (though not expandable), and it 
can still take the same emulation and font 
card options available for the RX7100. 

The RX7100PS uses an MC68000 
12.5-MHz processor to run PostScript and 
has 1.5MB of ROM for the PostScript 
code. The RX7100 also comes with Post- 
Script’s 13 font families, making 35 fonts 
in all. 

The RX7I100PS is still just a 5-page- 
per-minute printer. On the PC Labs text 
speed tests, it achieved 5.4 ppm in HP 
mode and 5.09 ppm in PostScript mode. 
The graphics speed test results were about 
45 seconds in LaserJet mode and 112 sec- 
onds in Apple LaserWniter II emulation. 
(For Macintosh owners, the RX7100PS 
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The Fujitsu RX7100PS, which comes with 
the standard 35 PostScript fonts, also 
accepts the RX7100 cards. 





Introducing the Autodesk Animator 
It'll really move you. 


interface. Mouse-driven menus give you 
endless paint and imaging options as well as 
— sophisticated tools for cel 
animations, optical effects, tween- 
ing functions, titling and color 
cycling animations. 
Fulltength presentations can be 
created, edited and played back, in real time, 
directly from your hard disk. And with the 
appropriate VGA-to-video conversion 
hardware, the entire production can be 
recorded to videotape in one pass. 
In fact, thereare already a number ofthird- 
party enhancement products, ranging from 
scanners to video image processors, avail- 


















able and fully compatible with Animator. 
And two leading publishers are working on 
Autodesk Animator tutorial books full of 
practical tips to put the most punch in your 
presentation. 


Make powerful presentations 
right on your desktop. 


Here's the newest, most exciting way to create 









maximum-impact business mae ators tains A personal price. 
and educational videos,engi- "Gx Just $299. 
neering and scientific simula- Ata suggested retail price of 
tions, home video productions just $299, the Autodesk 
and point-of-sales demonstra- id Animator gives you truly 
tions. Autodesk Animator puts = moving performance. Andit'’s 
color and graphics into motion , from Autodesk, the makers 
to communicate abstract or i of AutoCAD* and a world 
complex concepts quickly. Wj SSR (/ Sa leader in computer graphics 
Autodesk Animator is soft- . a software. That means you 
Autodesk Animator runs on 286 and 386 I1BM* -standard PCs with VGA display 
ware that combines full- Animations can be recorded on videotape with an appropriate VGA-to-video graphicsdevice. Can COUNT ON quality as well 
screen animation with the most advanced image as continued development and support. 
creation tools available for the PC. It will make all Make the right first move into 
your presentations a moving experience. the exciting world of desktop 
video. Call your local soft- IN 

A professional production. ware retailer today or call 7 
The Autodesk Animator integrates paint, image 800-525-2763 to find /MUTODESK 
processing and animation into onesimple, intuitive the dealer nearest you. 800-525-2763 


Po Reh SR gS age cae Autodesk Animator is 
of Autodesk, Inc (BM is a registered trademark of International Business Machines 
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Standard compatibilities "| 
- resident, the Fujitsu RX7100PS isa good deal ’ : 
. thatdeserves close scrutiny. 2MB of RAM are © 


adds an AppleTalk serial interface to the 
RX7100 interface roster.) 

If all you need is basic HP laser com- 
patibility, you sure don’t have to spend 
close to $5,000; Fujitsu’s RX7100 or an- 
other low-cost HP clone will do. But if you 
need a PostScript printer and your budget 
is restricted, take a hard look at the 
RX7100PS. The combination of features 
for the price is extremely appealing. 


Fujitsu RX7200 


by Bruce Brown 

The Fujitsu RX7200 is a prime example of 
how far laser printers have come in the 5 
years since the introduction of the original 
HP LaserJet. At $3,995, the RX7200 is 
about the size and cost of the LaserJet, but 
performs one and a half times as fast and 
offers a lot more standard features. This 
printer is designed for heavy office use and 
Clearly rises to the occasion. 
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The 12-page-per-minute RX7200 came 
in at 11.4 ppm on PC Labs text speed tests. 
It offers both parallel and serial interfaces 
and includes HP LaserJet Plus, Epson FX- 
85, IBM Proprinter XL, and Diablo 630 
emulations. The five resident typefaces are 
available in both portrait and landscape 
orientations. 

The RX7200 is rated at 10,000 pages 
per month with a 5-year life or an expected 
output of 600,000 pages. If you print most- 
ly dense graphics, these expectancies will 
decrease. The 300-dot-per-inch RX7200’s 
print quality is very good, with graphics 
images much darker than those produced 
in our RX7100 graphics test output. 

The RX7200 doesn’t share the simple 
one-piece toner and photoconductor car- 
tridge of the Fujitsu 7100 printers. There 
are five different consumable parts in the 
RX7200: toner cartridges good for 2,500 
pages each, which cost $68 for a case of 
four; a $190 developer good for 20,000 
pages; a $250 drum also good for 20,000 
pages; a $15 60,000-page transfer unit; 
and a $139 120,000-page filter. The ma- 
chine is user-serviceable, and none of the 
parts or supply replacements are difficult 
to change. Each procedure is also clearly 


Fujitsu RX7200 
Fonts & Features 


HP LaserJet Plus 
Helvetica Times "< Line printer 
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illustrated in the user manual. 

In a design similar to that of the current 
HP LaserJet Series II, the paper exit tray 
allows for sheets to come out faceup in re- 
verse order or facedown in collated order 
on the top of the printer in a recessed hold- 
ing area. A single standard paper cassette 
holds 250 sheets of either legal- or letter- 
size paper. If you want to blow some mon- 
ey, you can buy an extra paper cassette for 
the exorbitant sum of $599. Another slight 
downside is that envelopes must be fed 
manually. 

Base memory is 640K, with options 
priced the same as those for the RX7100. 
The RX7200 also takes the same selection 
of font cartridges as the RX7100. The 
built-in typefaces include Line Printer, Ro- 
man, Courier, Prestige Elite, and Times 
Roman, all in both portrait or landscape 
Orientations. 

Most of us don’t need the RX7200’s 
speed and can get page printer perfor- 
mance and quality for as little as half the 
RX7200’s price. You could equip a Fu- 
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It isn’t an easy thing choosing 
project management software. 

Countless programs and features 
can make the task downright 
daunting. 

But we can help. 

Or, more to the point, we'd like to 
introduce some people who can: the 
editors and critics of some of the most 
prestigious computer magazines. 

Noted above is just a sampling of 
their recent reviews of SuperProject* 
our family of invaluable resource 
tools. 

SuperProject Plus; Expert and 
Expert/2 for OS/2 offer comprehen- 
sive control over the smallest to 
most complex projects. You can 
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even develop projects on a PC, then 
consolidate them by uploading 
toa mainframe. 

And that’s the kind of advantage 
that comes only from the world’s 
leading independent software 
company. 

For a brochure, free demo 
diskette or more references, call 
1-800-531-5236. In Canada call 
1-800-663-6904. 

Because, in the final analysis, 
we want your project to receive 
reviews along the same lines as ours. 


, Software superior by design. . 


1989 Computer Associates Intemational, Im 1240 McKay Dr, San jose, CA 95151 
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jitsu RX7100 with the three missing emu- 
lations for $228 and buy a couple of font 
Cartridges to save at least a thousand dol- 
lars. Then you’d even be able to print en- 
velopes through the RX7100’s single-bin 
sheet feeder. But you wouldn't have the 
high speed and the heavy duty cycle of the 
RX7200. 

The RX7200 is clearly intended for 
multiple-application software in office en- 
vironments that make heavy demands. 
The four emulations included with the 
printer cover most PC software, except for 
high-end graphics and desktop publishing 
packages. And the 10,000-page-per- 
month rating makes this printer suitable for 
tunning roughly 500 sheets a day every 
business day for 5 years. If you need that 
volume, the RX7200’s price is very hard 
to beat. 


Fujitsu RX7300E 


by Bruce Brown 

So you’re dying for the fastest laser printer 
you can get with a high duty cycle—and at 
a reasonable price to boot? Think Fujitsu 
RX7300E. The $9,350 printer is the high 


Fujitsu RX7300E 
Fonts & Features 
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The Fujitsu RX7300E adda Halvetica Bold, 
Times Roman, snd Prestiga Eilta to the 
standard LaserJal fonts. 
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You're dying for one 
of the fastest lasers with 
a high duty cycle? 
Think Fujitsu RX7300E. 


end of Fujitsu's 7000 series page printers 
with LED engines. Rated at upto 18 pages 
per minute, this unit cranked out almost 15 
ppm on the PC Labs text speed test. 

Leave lots of room for this baby. It 
measures 12 by 19.5 by 20 inches (HWD) 
in its minimally operative configuration. 
Add a | ,000-page hopper-style sheet feed- 
er, and the 7300E grows about a foot in 
height. And at 95 pounds, don’t count on 
moving it around a lot. 

The 7300E’s emulations read like a 
shopping list. The standard compatibilities 
include 9-pin IBM Proprinter, Epson FX- 
80, Hewlett-Packard LaserJet Plus, Diablo 
630, Qume Sprint 11, and Fujitsu M304X 
Line Printer. Pay $149 for the HPGL plot- 
ter compatibility integrated circuit (IC) 
card option, and then just try to find PC 
software you can’t print! The only major 
printer command set that the 7300E 
doesn’t include is PostScript, and a high 
duty cycle printer such as this one probably 
wouldn’t be used for graphics or desktop 
publishing applications anyway. 

Six typefaces are resident: Courier 12- 
point, Prestige 10-point, Times Roman 8- 
point, Times Roman 12-point, Helvetica 
14-point, and Line Printer 8-point. A con- 
trol on the front of the printer lets you ori- 
ent the print in any of four directions. 
While PostScript compatibility isn’t in- 
cluded, DDL—a less popular page-de- 
scription language—does come with the 
7300E. 

Interfaces include standard Centronics 
parallel and 25-pin serial ports. The non- 
upgradable memory totals 2.5MB. You'll 
recognize the control panel from the ones 
found on the other Fujitsu page printers. 

The user manual states that printer in- 
stallation and consumable parts replace- 
ment is for trained personnel only. But 
without training, | followed the relatively 
clear instructions and illustrations in the 
manual and put it all together myself. If 
you've never done this kind of thing be- 
fore, however, you should probably get 


25 Cartridges... 


The reasons for buying 25 Cartridges in One/™ 
continue to stack up! After all, why buy 25 
separate cartridges when you only need one? 

A combination of 172 fonts from 25 different 
cartridges into a single cartridge offers a perfect 
font for each of your business applications. Dis- 
tinguish professional correspondence, enhance 
newsletters with sharp, exciting fonts or print full 
spreadsheets with Pacific Data's concise 3.6 point 
AFS typeface. 





PACIFIC 





25 IN ONE! 





or 1 Cartridge 


Whatever your use, Pacific Data's high quality 
fonts will give your output the polished look of 
typeset documents. And, you can use 25 Cartridges 
in One! with your favorite software packages 
because we've included printer drivers, free of 
charge, for: WordPerfect», Microsoft Word®, 
WordStar 5.08, Windows®, PageMakers, 
Excels, MultiMates, XyWrite™, and Q&A™ 
to name just a few. 

25 Cartridges in One! stands alone 
with its 172 quality fonts. It's the single 
cartridge solution for your laser printer! 


Authorized Dealer: 


—_Ba=e Pen 


2425 Crown Point Executive Drive 
Charlotte, NC 28227 (704)847-7800 
FAX (704)847-7793 


1-800-222-9707 
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Our Printer Sharing Unit 
Does Networking! 


An integrated Solution 

Take our Master Switch™, a sophisticated 
sharing device, combine it with MasterNet™ 
networking software for PCs, and you've 
got an Integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 

link any computer or peripheral! with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable toone megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLink™ utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 
Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 
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it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 


Commitment to Excellence 

At Rose Electronics, we're not satisfied 
until youre satisfied. That's why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
Institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for Ilterature or 
more information. 


(800) 333-9343 
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someone more experienced to help you, 
especially since some of the consumable 
parts are fragile or potentially messy. 

A-two-unit toner kit costs $82, with 
each unit rated for 12,000 pages. Other 
consumables include a $320 drum, a $42 
transfer unit, and a $65 developer unit—all 
rated for 65,000 pages—and a $15 ozone 
filter good for 120,000 pages. 

The length of part-replacement inter- 
vals gives a hint as to this printer’s design. 
Not only is it fast, but it is also expected to 
tun a lot. The monthly duty cycle rating is 
50,000 pages, with a total life expectancy 
of 5 years, or 3 million pages. 

The standard paper cassette handles let- 
ter, legal, A4, and B4 sheets. An extra cas- 
sette costs a reasonable $110. For big jobs, 
you'll want the $1,296 1 ,000-sheet hopper 
so that you don’t have to keep refilling the 
250-sheet cassette. 

Those who would even consider such a 
monster workhorse as the RX7300E know 
who you are. Find a Fujitsu dealer and see 
a demo of the RX7300E: it’s good, fast, 
and built to last. 





Fujitsu America Inc. , 3055 Orchard Dr., San 
Jose, CA 95134, (800) 626-4686. (408) 432- 
1300 

List Price: $9.350; HPGL emulation cartndge, 
$149. 

Dimensions (HWD): 12x 19.5 x 20in. 
Weight: 95 Ibs. 

Emulations: Diablo 630, Epson FX-80, Fujitsu 
M304X Line Panter Hex Dump, Hewlett-Packard 
LaserJet Plus, IBM Propnnter, Layout ODL, 
Qume Sprint 11 

in Short: The Fujisu AX7300E pumps out text at 
close to 15 pages per minute 

offices can use thts one, which 1s too expensive 
and a tad too complicated to service smaller sites 
Multiple emulations mean tll be hard to find 
software that won't run with this pnnter, thas 
everything but PostScnpt 
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New IBM PC software makes it easy plage ior fun to 
share heirloom quality family trees with your loved ones. 


Family Tree Maker™ organizes those scattered 
pieces of family history into beautiful family 
trees. And, nothing could be easier to use. 

Simply enter information about parents, 
children, and marriages into the family card 
screen. It's just like filling out a form. Then 
choose from one of the many different styles of 
family trees, 

Automatically draws, ready for framing 

Family Tree Maker austomatically draws your 
family tree. It places each individual in a box 
containing your choice of information. Then it 
precisely draws lines between the boxes to show 
your family relationships. 

Print as many unique family trees as you 
like from the family information you enter just 
once. You can show someone's ancestors or their 
descendants. There is even a tree that provides 
toom for photographs. Choose from a variety of 
borders and box styles. The results are beautiful! 
Track personal traits, medical history 

Extend the research on your family to 
include occupation, medical history —even 
personal characteristics like height, weight, 
and personality. Family Tree Maker lets you 
record any facts you choose, then prints them 
in your family trees. Our instruction manual 
even includes tips and sources to help you 
research your family. 

Family trees are great gifts 
A family tree is a personal gift with special 


meaning because you make it yourself. And, 
what a thoughtful way to pass your findings 
onto future generations. 
Try Family Tree Maker FREE for 30 days 
You get software (on 5%" and 34%” diskettes), 
an instruction manual, and free telephone 
support. Plus a bonus—25 sheets of antique 
finish parchment paper that gives your trees 
an extra rich appearance. 
Order Family Tree Maker from the coupon 
below. If you aren’t satisfied for any reason, 
simply return it within 30 days fora full refund. 


| $59. 9 Yes, send me Family Tree 
Maker for IBM personal 
computers and compatibles. Includes free ship- 
ping by air. California residents please add 

| $3.60 sales tax ($63.55 10tal). 


Call 415-794-6850 





or send this coupon with your payment. | 
ee 
Address | 
— 
State 
Daytime phone ( i | 
© Check (US only) 0 VisaMC CO) AmEx 
Gard No | 
Exp. Date. | 





Signature 


| P.O. Box 7865 
| Fremont, CA 94537 pcittg 


System Requirements: 18M PC. XT, AT, PS/2, or 100% compatible with 384Kb of memory ot more. DOS 2.0 or higher. 
Works with afl monitors and all printers. © Copyright 1969 Banner Blue Software Incorporated. All rights reserved. 
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Past issues of PC MAGAZINE are full of product reviews and vital systems 
information you mayhave missed! Just send $8.00 for each back issue 
ordered ($9.00 outside U.S., U.S. funds only) to: : = 


Ziff-Davis Publishing Company 


P.O. Box 5999 
Cherry Hill, NJ 08034 
Attn: F. Hunter 
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Supplies are limited— 
for availability call 


1-609-354-4975 


Be sure to include dates of issues requested. 








DEAL YOURSELF IN 





GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 


Yau'te playing a winning hand 
ve you carry the Ziff-Davis 
line af camputer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 


Here's yaur chance to build trof- 
fic. Establish yaur stare as a full- 
service center. And best af all, 
baast sales af your inventary, 
while earning additianal profits. 


Plus—we moke it easy far you ta 
et the maximum prafit fram aur 
fn ine. Yau get guaranteed profits 
af up to 40% off the caver price 
af each magazine. Free in-stare 
sales aids. A tall-free HELP line. 
And much, much more! 


So follow the leader ta big 
prafits! Ta stock the mogazines 
that mave your stack, call 


1-800-435-5003 


Or write: Frank Manziana, 
Direct Soles Manager, Ziff-Davis 
Publishing, One Park Avenue, 

5th Flaar, New Yark, NY 10016. 
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LASER PRINTERS 


Hewlett-Packard 
LaserJet Series IID 


by Alfred Poor 
With every printer company from here to 
Bora Bora making Hewlett-Packard La- 
serJet compatibles, the question is obvi- 
ous: Why buy a printer that works ‘‘just 
like a LaserJet’ when you can get the real 
thing? This year’s real thing, the HP Laser- 
Jet Series IID, costs $4,295 and continues 
in the tradition of HP printer standards. 
The LaserJet IID is nearly identical to 
its smaller stablemate, the oft-mentioned 
and oft-imitated LaserJet Series II printer. 
The most significant difference shows up 
in the IID's paper handling: the IID sports 
two 200-sheet paper cassettes, compared 


Hewlett-Packard LaserJet Series IID 
Fonts & Features 
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The HP LaserJel Series IID comes wilh 
more standard fonts than the LaserJet Il; il 
toleles portreil fonts for landscape printing. 





with the Senes II's one, and there's an op- 
tional envelope tray for $340. The extra 
cassette adds three important benefits. To 
begin with, it can hold two types of pa- 
per—letterhead and second pages, for 
example—at the same time. The second 
benefit is most useful for shared situations 
or heavy-volume printing: the feed can 
shift automatically to the bottom tray when 
the top one is empty, cutting down on 
waiting time for reloading. 

But the best benefit is a bit of magic: the 
ND can print on both sides of a single page. 
You see, D stands for duplex. The extra 
depth in the case that accommodates the 
second paper tray also makes it possible to 
snake the printed page around for a second 
pass. For many situations, this feature can 
cut paper consumption nearly in half, eas- 
ing your paper budget. 
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The IID is different from the Series II in 
other ways, too. It comes with more stan- 
dard fonts, including 12-point Courier, 
Times Roman, and Helvetica Bold for 
headlines. It can rotate any portrait font for 
landscape printing. The documentation is 
an improvement over the Series I] man- 
uals, with expanded information about us- 
ing the printer with popular programs. It 
still could use some more explanation of 
the PCL command set, but it’s quite good 
all the same. The IID comes with 640K of 
RAM—slightly more than the Series II but 
still not enough for lots of downloaded 
fonts or full-page graphics at 300 dots per 
inch. 

One advantage the IID has over its old- 
er siblingis a PostScript option, which was 
announced but not available at press time. 
According to HP, the $995 font cartridge 
gives the IID true Adobe PostScript. For 
those of you who want HP-quality, guar- 
anteed LaserJet compatability and also 
want PostScript, this may be the way to 
go. But the total list price of $5,290 makes 
this package less than a bargain. You can 
find less expensive and more flexible 
printers that offer PostScript and LaserJet 
emulations, albeit without the HP name 
and reputation. 

The remaining benefits of the IID are 
the same as with the smaller Series Il. You 
get the ease of maintenance that comes 
with the Canon print engine; the toner and 
drum come in one self-contained unit. 
Toner coverage for black areas is excel- 
lent; if anything, it tends to be too black. 

You get the same paper-handling 
choices in all modes—faceup or face- 
down, from the paper trays or manual 
feed. And the manual-feed faceup combi- 
nation gives you a nearly arrow-straight 
paper path that is well suited to heavy 
stocks and transparencies. 

The IID has the same front-panel con- 
trols as a Series I, and while it is not totally 
intuitive, the English text responses in the 
LCD message window make it fairly easy 
to configure and operate. 

And best of all, it’s a LaserJet. No need 
to worry about compatibility, since this is 
the one that so many others emulate and 
that so many applications support. It’s no 
slouch on speed, either. Rated at 8 pages 
per minute, it clocked 7.5 ppm—the same 
speed as the original Il reviewed in the 
1987 printer issue—on the PC Labs text 
speed test. Even in duplex mode it man- 
aged 6.3 ppm for the 20-page test. Its times 
for the graphics speed test were just under 
36 seconds. 
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Hewlett-Packard Co., 19310 Prunendge Ave., 
Cupertino, CA 95014: (800) 752-0900 
List Price: $4,295; PostScript cartndge, $995. 
Dimensiona (HWD): 12.75 x 18 x 32.5in. 
Weight: 74 Ibs. 

Emutations: HP LaserJet Series II (with 
extensions) 

In Short: The HP LaserJet IID burids on its 
hentage as a close relative of the LaserJet Senes 
IL, adding a few more fonts, a bit more memory, 





and a lot of new paper-handiing options. Ns dual- 
cassette design puts more paper on-line, and its 
duplex printing can cut down on paper costs. 
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The LaserJet IID is a bit expensive 
compared to the Series Il, especially if you 
don’t expect to be using the dual-bin or 
duplex printing features. But if you’re 
sharing a printer and need as much as a full 
ream of paper on-line at one time, or if you 
want to print on both sides at once, then 
one thing is for certain: there’s nothing bet- 
ter than the original. 


Hewlett-Packard 
LaserJet Series ITP 


by Alfred Poor 
There are a few laser printers that cost less 
than HP’s new $1,495 LaserJet Series IIP, 
and there are a few laser printers out there 
that take a little less space on your desk. 
But, with an expected street price around 
$1,000, there’s no better value on the mar- 
ket for a low-end laser printer than the HP 
Series IIP. 

That’s big talk about a little printer, but 
the HIP can back it up. The small size is a 
direct result of using the new Canon laser 
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PRINTER LANGUAGES: The Next Generation 


by M. David Stone 

Not so long ago, the only issue for a 
printer was that it produce readable text 
and recognizable graphics. Then came 
the Hewlett-Packard LaserJet family 
and clones. As we started seeing pro- 
portionally spaced fonts like Times Ro- 
man instead of typewriter-style, mono- 
spaced text, expectations went up. 

Then came the Apple LaserWriter, 
followed by other Adobe PostScript 
printers and, more recently, clones. 
Once again, expectations are beginning 
to rise. The typical PostScript printer 
offers 35 built-in typefaces and lets you 
print any size text for each typeface. It 
also lets you print each typeface in por- 
trait, landscape, or indeed any other 
orientation. The disadvantage is price: 
a budget PostScript clone sells for about 
$4,500. 

At least that’s how things stand 
now. But as of this writing, the funda- 
mental approach to printer control is in 
transition, and several important 
changes are about to take place. 


BITMAPPED VS. SCALABLE FONTS 
There is one essential difference be- 
tween the way most printers handle text 
and the way a PostScript printer handles 
text. Most printers use bitmapped 
fonts, in which each character is indi- 
vidually designed, literally bit by bit. 
The designer can arrange the bits—or 
dots—for any given character, fooling 
the eye into seeing a carefully smoothed 
curve, for example. But if you try en- 
larging or shrinking a bitmapped char- 
acter, the edges become ragged. In oth- 
er words, if you change the size, you 
have to redesign the character. That’s 
why you have to buy a different font for 
each font size. 

PostScript printers use outline fonts, 
with characters stored as mathematical 


print engine: the P110. This compact 22- 
pound unit is rated at 4 pages per minute, 
half the speed of the larger Canon SX en- 
gine—based printers. But this design offers 
many familiar features: excellent 300-dot- 
per-inch print quality, dark and smooth ar- 
eas of black in graphics, and an easy-to- 
maintain cartridge that combines toner, 


formulas. The formulas can generate 
outlines for each character at any arbi- 
trary size. Additional algorithms fill in 
the outlines and smooth curves. Outline 
fonts are also known as scalable fonts 
because they can be scaled to any size. 
The obvious advantage to scalable 
fonts is flexibility. For each bitmapped 
font in your printer, you have one type- 
face in one size. For each scalable font, 
you have one typeface in an infinite 
number of sizes. Not surprisingly, the 
move is on to offer scalable fonts in 
non-PostScript printers as well. 


SCALABLE LASERJET FONTS 

The change has already begun. In this 
year’s batch of printers, the Brother 
HL-8PS offers 35 scalable fonts in its 
HP LaserJet Series II mode as well as in 
its PostScript-compatible mode. Simi- 
larly, the Canon LBP-8 Mark III offers 
9 built-in scalable fonts, plus a $295 
font card with 22 more. Canon has also 
announced a plug-in Adobe PostScript 
option. 

And this is only the beginning. By 
the time this article is published, Hew- 
lett-Packard will have disclosed its 
plans for PCL Level 5 at a software de- 
veloper’s conference in mid-October. 
(PCL is the Hewlett-Packard printer 
language. The LaserJet Series II family 
uses PCL Level 4.) HP’s official stance 
is that there will not be a PCL Level 5 
product in 1989. Hence, it’s a good bet 
that HP will introduce its much- 
rumored PCL Level 5 printer in the first 
half of 1990. 

As of this writing, HP has already 
announced its intention to use the new 
Intellifont font-scaling technology in 
future printers. HP says it’s also look- 
ing at a faster way of doing graphics. 
This matches the industry rumors that 
Level 5 will include both scalable fonts 


drum, and other consumable components. 

There are some differences from the 
larger LaserJets, however. The toner/drum 
cartridges are rated for 3,500 pages, com- 
pared with 4,000 for the larger models. 
The duty cycle is lower: a maximum of 
6,000 pages per month compared with 
16,000 for the LaserJet I1D>—but that’s in 


and some integration of PCL with 
HPGL—HP’s plotter language. 

It’s also worth noting that HP has 
announced a PostScript cartridge for 
the LaserJet Series IID, as well as one 
for the new IIP. As with the Canon 
PostScript option and Pacific Data 
Product’s new PacificPage, this will 
plug into a font cartridge slot. The car- 
tridge for the IID should be available at 
about the time this article is published. 


THE PROMISE OF GPI 

In addition to PostScript and PCL, a 
new printer control language called GPI 
is now on the horizon. GP is derived 
from the Graphics Programming Inter- 
face (GP1) of OS/2’s Presentation Man- 
ager. Functionally, GP is much like 
PostScript. In fact, the two graphics 
systems share the ability to create fonts 
and other images on-screen as well as at 
a printer. The most important practical 
difference is that PostScript is a current 
reality, fully implemented in any num- 
ber of printers, typesetters, film record- 
ers, and even display devices. GPI so 
far is primarily a promise. 

At this writing, there are no GP] 
printers, although QMS has announced 
two: a color thermal printer, the 
SmartWriter PM-IO, and a black-and- 
white printer based on the Canon SX 
engine, the SmartWriter PM-810. 
QMS expects the PM-810 to sell for 
about $5,000, and the PM-10 to sell for 
about twice that. 

If you believe in the value of 
WYSIWYG, then you have to appreci- 
ate the logic of GPI: use GPI to draw 
text and graphics both on-screen and at 
the printer, and what you see on-screen 
should exactly match what you get. The 
same logic applies to using Display 
PostScript on-screen along with a Post- 
Script printer. But, of course, Presenta- 
tion Manager isn’t using Display Post- 
Script on-screen. It’s using GPI. 


keeping with the slower print speed. 

The speed is not as slow as you might 
think, however. In our text speed test, the 
Series IP came close to its rated speed 
with a 3.9-ppm result, which translates 
into roughly 264 characters per second 
(see ‘‘How We Tested the Printers’’). And 
in the graphics test, it clocked in at about 
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INCOMPATIBLE STANDARDS 
The current reality of PostScript means 
that you can design a publication on a 
desktop system and hand it over to a 
professional printer for final printing. 
As acase in point, consider PC Maga- 
zine. About 25 percent of this issue is 
produced through PostScript. And ac- 
cording to Gerard Kunkel, PC’s direc- 
tor of design and electronic publishing, 
the figure should be 100 percent by the 
spring of 1990. As a real-world user of 
PostScript, Kunkel would prefer to see 
Microsoft and IBM support PostScript 
as a standard rather than challenge it. 
Jonathan Seybold, whose organiza- 
tion sponsors the Seybold Computer 
Publishing Conference, agrees. ‘‘From 
a user’s standpoint, a single standard 
would be a good idea,”’ he says. ““The 
bad news is that we are not getting one. 
The good news is that at least we are 
down to a small number.’’ Seybold 
points out that multiple font technol- 
ogies will have problems exchanging 
data. For example, if two systems have 
differences in character width for simi- 
lar fonts, the line breaks won’t match. 
Thus if you format your file for a GPI 
printer then send it to a colleague who 
uses PostScript, the formats—as shown 
and printed on your two systems— 
won't match. 


POSTSCRIPT DUMPING? 

Adding one more wrinkle to an already 
complicated picture, Apple has recent- 
ly sold its 16 percent share of Adobe 
stock, leading to a widespread impres- 
sion that Apple is abandoning Post- 
Script—a view that Apple rejects. Greg 
Decoteau, product manager for Ap- 
ple’s LaserWriter II, says that Apple 
will continue to offer Adobe PostScript 
on the LaserWriter line, but that ‘‘we 
intend to develop an altemative inter- 
preter—by which we mean an alterna- 
tive to Adobe PostScript.” 


53 seconds, which puts it ahead of many 
printers with faster-rated engines. 

The IIP has a number of improvements 
over the older LaserJet II. It has more in- 
temal fonts; you get Courier in normal, 
bold, and italic in both 10- and 12-point, 
plus Line Printer. And like the IID, the IIP 
can rotate any portrait font for landscape 


For now, however, he says that 
‘‘Apple will continue to sell a Post- 
Script LaserWriter printer. And partic- 
ularly an Adobe PostScript printer at 
the moment.” 

Jim Gable, Apple’s product line 
manager for printing and imaging, 
points out that Apple has always had a 
mix of QuickDraw and PostScript 
printers. ‘“‘We have always used Post- 
Script and will continue to do so,’’ he 
says; ‘‘Apple maintains its commit- 
ment to the PostScript world.’” Mean- 
while, Pat Marriott, director of market- 
ing for systems division at Adobe, 
points out that Apple has a relatively re- 
cent contract with Adobe—less than 6 
months old at this writing—to develop 
anew PostScript device. 

So, what does this all mean when it 
comes to choosing a printer? ‘*Users 
are not, on the whole, happy with pro- 
Prietary environments,’ says John- 
athan Seybold. ‘‘The edge is going to 
PCL and PostScript.’’ Seybold feels 
that PCL will have the largest base, 
with PostScript remaining the high-end 
choice largely because of its substantial 
lead over GPI in typesetting-level out- 
put devices. PostScript will also be the 
preferred choice for those who need to 
exchange files among different envi- 
ronments. 

James Upham, director of electronic 
printer industry service at DataQuest, 
has a similar view. Upham sees PCL 
providing scalable fonts and other spe- 
cifics that the typical office worker 
needs, while PostScript ‘tis obviously 
also here to stay.’ Upham finds GPI’s 
positioning to be a puzzle. *‘The printer 
industry isn’t necessarily ready for 
GPI,”’ he says. ‘‘It could take 2 years.”’ 
In the meantime, Upham’s advice to 
users is simple: ‘*Buy the cheapest 
possible PCL printer, get PostScript 
in a font cartridge, and wait for up- 
grades.”” a 


printing: internal, cartridge, or download- 
ed font. lt accepts one font cartridge in a 
side slot and comes with 512K memory for 
graphics and downloaded fonts. Two 
memory slots take either 1 MB or 2MB up- 
grade cards, offering a maximum configu- 
ration of 4.5MB. 


The documentation for the printer is 
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The new HP LaserJet Series lIP hes more 
Internal fonis then Ihe LaserJel il; It can 
rotate portralt fonta for landscape printing. 
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about the best HP has produced to date for 
any of the LaserJets. There is a small book- 
let that helps you set up the machine; an 
HP representative said they designed the 
system to be set up by a novice in less than 
half an hour, and I expect that they are on 
target because it took me less than 5 min- 
utes. The fat user manual covers all man- 
ner of useful details, from paper specifica- 
tions to how to select fonts using the PCL 
printer language. This manual also in- 
cludes two tear-out cue cards: one for the 
PCL instructions and one that maps out the 
front-panel configuration menu. 

The front panel is easier to use than the 
ones on the other LaserJets. It has large, 
raised buttons with attractive printed leg- 
ends, and the two-line, eight-character 
LCD window is angled for easy reading. 
You can even get the messages to appear in 
your choice of languages: English, 
French, German, Italian, or Spanish. 
Imagine having your laser printer parle 
avec vous—how Continental! 

The IIP’s weakest link is its paper han- 
dling. You feed paper via a multipurpose 
bin that can accept a range of paper sizes 
and envelopes, but it is a stack feed and can 
hold no more than 50 sheets at a time. 
There are both faceup and facedown out- 
put paths, but there is no straight-through 
paper path for heavier stock; the specifica- 
tions cite a maximum paper weight of 28 
pounds. 

HP has addressed paper handling with 
an optional bottom paper tray that has a list 
price of $195 (including a tray for letter- 
size paper). This tray holds up to 250 
sheets of paper, yet it raised the printer’s 
height only from about 8 to 10 inches. 


PC MAGAZINE NOVEMBER 14, 1989 


Many people may find that they want to 
purchase this option right from the start. 
With the extra tray installed, you can use 
the same commands that the IID uses to se- 
lect the two paper sources, which means 
that many word processors and other pro- 
ga i a 


The original LaserJet struck the first 
note in the death knell for the daisy wheel 
printer 6 years ago. With its low list price 
(and anticipated lower street price), the IIP 
stands a good chance of doing the same for 
the high-end 24-pin impact dot matrix 
printers—except for applications with 
heavy paper-handling requirements, such 
as multipart forms. It prints faster, better, 
and much more quietly for about the same 
price, while offering more flexibility than 
a 24-pin dot matrix. 

In the $1 ,000 to $1,500 list price range, 
there is no better value than this power- 
house. The LaserJet Series IIP should be- 
come the standard in its class. 
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Hewlett-Packard Co., 19310 Prunenage Ave.. 
Cupertino, CA 95014; (800) 752-0900 

List Price: $1.495 

Dimensions (HWD): 8.25 x 13 75 x 27.51n. 
Weight: 22 Ibs. 

Emulations: LaserJet Senes Il, ID (with 
extensions) 

in Short: Based on a new 4-ppm Canon laser 
engine, the HP LaserJet IIP is slower than the 
onginal LaserJet Il but has more fonts, as weil as 
the ability to rotate any portrait font—intemal, 
cartridge, or downloaded soft font—on the fly. 
‘Other pluses include an easy-to-use front panel 
and excellent documentation. its weakest link 1s 
Paper handling. With its low price, it redefines the 
low-end laser market and could lake 4 bite out of 
the high-end 24-pin dot matnx sales The 
LaserJet lIP offers a remarkable value 
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if work is hell, here’s one personal computer 
built to take it. 


If you want to see a computer 
that can take the heat, look 
at Tatung. 

Because before we ship any 
Tatung computer, Tatung engi- 
neers actually roast, test and 
run every ane computer 
board at 117° Fahrenheit for 
72 hours. 

If it doesn’t survive, it’s not 
a Tatung. 

You don’t have to work in 
hell, of course, to appreciate 
superior Tatung performance. 
Let’s say you just want to 








work faster. __ design significantly improves 
Our new ' total system performance. 
Tatung 386SX Sce your Tatung dealer and 


check it out. Or call us, toll- 
puter introduces .< . free, 24 hours for complete 
a fast 386-class information: 1 (800) 765-2345. 


machine that . — ~ Tatung Company of America, 
runs all of BS =| -_. Inc., 2850 El Presidio Street, 
the latest ; a Long Beach, CA 90810. 
386-based — ™ Tatung 3968K- Irs hor. Tatung. It’s hot. 
applications. At a 286-class price. 

And because Tatung engineers 
didn’t simply wire a new 386 ATATUNG 
processor onto an old 286 o> 
motherboard, the Tatung 386SX Engineering at its best. 

CIRCLE 294 ON READER SERVICE CARD See us at COMDEX Booth 2012. 
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IBM LaserPrinter 


by M. David Stone 

IBM’s printers generally fall into one of 
two categories: boring or dazzling. Some 
are completely uninspired, such as the 
IBM Graphics printer, otherwise known as 
the Epson MX, while others tnuly chal- 
lenge the competition. The $2,695 IBM 
LaserPrinter is definitely one of the latter, 
offering users a combination of speed, pa- 
per handling, and price that outclasses the 
competition. 

Its chief competitor, of course, is the 
Hewlett-Packard LaserJet Series II, and 
IBM has taken careful aim. Not satisfied to 
match the LaserJet, IBM has chosen the 


18M LaserPrinter 
Fonts & Features 


HP LaserJet ii 
Helvetica Times Courter —_Line printer 


astlaaddasdl ail 


ee 
‘oot EEE BEGG RE Ree 
‘rot EEG REGS ORG Bee 
‘evort EEG BERG ROG8 RO 
Sombe BOGE RARE BRE Ree 


iBM ASCii 


Bold 
tall 
Sub/Super 
Underline 


co i i a 
Co a a 
Compressed EE TE ae 
Proporions) IS Ct a 


The new IBM LaserPrinter offers built-in 
fonts equivalent to the LaserJet II's. Font 
cards and soft fonts are also available. 





route of one-upmanship. The company has 
built its own engine from the ground up, 
taking care to match or beat the LaserJet’s 
Canon engine on every score. 

The first thing you'll notice about this 
printer is its small size. Compared to the 
LaserJet Il and other printers based on the 
Canon engine, the LaserPrinter’s 14.25- 
by 14.25-inch footprint is more like a toe- 
print, as project leader Bill O’ Brien puts it. 
The basic printer stands about 12.75 inch- 
es high and includes a 200-sheet paper 
tray. The tray slides into the bottom front 
of the printer, much like a dresser drawer, 
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so that just a [ .5-inch handle protrudes. 

A $399 optional module fits under the 
printer, adding a second paper tray with a 
hefty 500-sheet capacity. Both trays adjust 
to accommodate several paper sizes, in- 
cluding A4, BS, and letter size. Either one 
can be replaced with an optional legal-size 
tray as well, though the legal-size tray will 
project 3 additional inches from the front 
of the printer. 

Another point in the LaserPrinter’s fa- 
vor is its speed. Where the Canon engine 
Offers a rated 8 pages per minute and a 
measured 7.5 ppm in the HP Series II 
printers, the IBM engine is rated at 10 
ppm. On PC Labs text speed tests, the La- 
serPrinter scored between 8.9 and 9 ppm, 
depending on the emulation. This 20-per- 
cent speed difference is enough to be no- 
ticeable. 

The LaserPrinier’s 36-second score on 
the graphics speed test in LaserJet mode is 
a match for the HP LaserJet Series HID re- 
viewed in this issue. In other emulations, 
the printer managed 20- to 23-second 
times for graphics. 

The Canon engine is known for its 
crisp, dark text and graphics, and on this 
score the IBM engine is its equal. The text 
output has none of the copier quality of 
lesser engines. Solid areas in graphics are 
tnuly solid, and the shades-of-gray pattems 
on the PC Labs graphics tests retain their 
detail. Similarly, the scanned photo retains 
all the shading and detail appropriate to the 
particular emulation. 

The LaserPrinter offers a total of three 
emulations. The so-called IBM ASCII 
mode worked well on the PC Labs emula- 
tion tests for the IBM Graphics printer, the 
Epson MX-80, and the 9-pin IBM Pro- 
printer. Curiously, IBM has made no at- 
tempt to offer a 24-pin Proprinter mode. 
Instead, the other two emulations are for 
HPGL plotter language and the HP Laser- 
Jet Series II. 

IBM has wisely accepted the suprema- 
cy of the LaserJet standard in the market- 
place and has chosen not to buck the trend. 
On PC Labs tests, the LaserPrinter per- 
formed without a problem. In the IBM AS- 
CII mode, the LaserPrinter worked with 
Epson MX, IBM Graphics, and 9-pin IBM 
Proprinter emulations. 

Like the Canon engine, the IBM engine 
sports a manual feed tray—except that it 
resides at the back of the printer instead of 
the front. Far more interesting is the op- 
tional $329 envelope feeder, which re- 


places the manual feed tray while letting 
you feed individual sheets manually. The 
envelope feed is interesting because it 
works; if you’ve ever tried feeding enve- 
lopes through almost any other printer— 
laser or not—you know that envelopes 
have a tendency to jam. IBM has dealt 
with that problem as well as anyone I’ve 
ever seen. To prove the point, I ran about 
150 envelopes through the printer without 
problems; these included some envelope 
stock that my own Canon-based printer of- 
ten mangles. 

In fact, the paper feed in general is re- 
markably sure. The ‘‘S”’ path for the paper 
feed would seem to invite problems; how- 
ever, none materialized in the PC Labs 
tests. As with most laser printers, the IBM 
provides you with a facedown output bin 
for collated output and an altemate C- 
shaped path faceup bin. In addition, you 
can use the manual feed tray with the face- 
up bin for a straight-through path, an op- 
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\BM Corp (contact your local authonzed IBM 
dealer); (800) IBM-2468 ext. 130. 

List Price: $2,695 

Dimensions (HWD): 12.75 x 14 25 x 28 in. 
Weight: 33 Ibs. 

Emulations: Epson MX, HPGL, HP LaserJet 
Senes 11, IBM Graphics pnnter, 9-pin IBM 
Propnnter. 

In Short: The IBM LaserPrinter is certainty a 
Chatlenge to the HP LaserJet About 20 percent 
faster and 40 percent smatier than the LaserJet, 
this IBM-designed and -manutactured laser 
printer features quality output It also offers 
superb paper handling’ it’s the first laser pnnter 
that can handie envelopes without jamming. Of 
course, it’s only a LaserJet clone, but its acione 
from a hiohly reliable source. 


CIRCLE 420 ON READER SERVICE CARD 


It's now fast and easy to print 
Headline Fonts 





Spending a lot of time, effort and 
__ money fooling around with downloadable 
— soft fonts? Don’t give up. Just 
plug in Pacific Data Products’ 
Headlines in a Cartridge™. 


Immediately, you gain 

access to 18 high-quality 

Helv and Tms Rmn style 
fonts. And they come in the 
most widely used display sizes— 
14, 18, 24, 30, 36, and 48 points. In bold or 
italic styles. No other font cartridge can 
match these point sizes. 






Products, inc All other company and product 


PACIFIC 


DATA PRODUCTS 


When teamed with Pacific Data's 25 
Cartridges in Onef™ —which offers 172 
fonts—you can print your entire docu- 
ment without changing cartridges or 
downloading fonts. And both are ideal 
for shared printer environments. 


Authorized Dealer: 
f* P.O. Box 6578 


TE Pe 
South Bend, IN 46660 


COMP ESE (219) 259-7051 
mE x a Fax cris) 255-1778 


1-800-PROMPT-1 


BAO eres Betas Dine, ‘San Diego, CA 92121 © (619) 552-0880 © Fax (619) 552.0889 © rere: Re Coniaee om ce Coates Ki Coe xn Voderarts ol Pact Data 
t names are trademarks of the company or manulacturer respectively, 


Copynght 1989 Pacific Data Products, inc. 
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tion that is hetpfut for heavy stock. 

One drawback to the LaserPrinter is its 
front-panet controls. Instead of using an 
LCD menu with English choices, as has 
become standard, the LaserPrinter takes a 
step backward by requiring arcane com- 
mands. To print a list of fonts, for exam- 
pte, you hold the Orientation button down 
and press the Font button. To change the 
default font, you first go off-tine, then hold 
the Code button down while repeatedly 
pressing the Font button to move through 
the font choices—ingeniously identified as 
I, 2, 3, and so on. One compensating fac- 
tor is that buttons for other functions, such 
as choosing the envetope feed, are ctearly 
tabeted. And if you’re used to the Pro- 
printer front panet, the LaserPrinter’s wit! 
seem familiar. 

The LaserPrinter offers essentially the 
same built-in fonts as the LaserJet 11: Cou- 
rier, Courier Botd, and Courier 16.7 for 
Line Printer. Additional fonts are available 
on font cards—not cartridges—for $142 to 
$245. IBM also sells downtoadabte fonts 
for $199 per package. And there’s even 
more to took forward to from Big Blue: 
IBM has promised a $1,099 13-font and 
$1,999 35-font Adobe PostScript option 
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for the second quarter of 1990. 

To choose between an HP LaserJet Se- 
ries II and the IBM LaserPrinter, you may 
as well toss a coin. The LaserPrinter is 20 
percent faster, 40 percent smaller, and has 
vastly improved paper handling—in par- 
ticular, envelope handling. But it doesn’t 
offer any additional memory or fonts in its 
base configuration, it doesn’t offer a sig- 
nificantly better price; it’s not hardware- 
compatible with the HP font cartridges you 
may already have; and it is, after all, an HP 
clone. Although it may not be the LaserJet 
killer it could have been, it’s still awfully 
good. 


Mannesmann 
Tally 905 


by M. David Stone 

The Mannesmann Tally 905 offers Laser- 
Jet-quality output and LaserJet Series II 
emutation without the LaserJet price. Sell- 
ing for $1,995, this printer is one of the 
few lasers to break the $2,000 mark. Inter- 


Mannesmann Tally 905 
Fonts & Features 


HP LaserJet It 
Hetvelica Times Courier —_Line printer 
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in addition to the LaserJet fl fonts, 
the 905 font cartridges are $360 each. 





estingly, some of the other inexpensive fa- 
sers reviewed in this issue—such as the 
Desktop Systems’ Laser Beam and the 
Spear Technofogy Desktop Laser Print- 
er—are virtually identical. All three are in- 
expensive; unfortunately, the Spear and 
the MT905 are both flawed in their HP em- 
ulations. 

Aside from its price, one of the stron- 
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ff takes a great performance for a disk to become 
a fegend. Chuck Berry has what it takes. And so .- 
does PROCOMM PIS. ft gives you power and 
ease of use that surpasses communications soft- - 
ware costing $250 or more. Yet PROCOMM PLUS 
costs much, much less. Which simpfy means when 
you wanl communications software that gives 

you a great performance, you can stiff be good 

to your walfet. 


LEGENDARY 


Ask your software dealer today about PROCOMM - 
PLUS, now available in stand-alone and local 
area network versions. 


= El a :: 
'DATA$TORM| 


DATASTORM TECHNOLOGIES INC 


PO. Box 1471 * Columbia, MO 65205 
314.443.3282 
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If you are more interested in what 
technology can do to improve 
your bottom line, and less 
interested in technical specifications, 





Business and professional computers, monitors, peripherals and accessories. 
If leadership comes from quality, performance and value, 
we've been quietly leading for a long time. 


PACKARD BEIL 


America grew up listening to us. It still does. 
1-800-733-4422 
Corporate Headquarters: 


9425 Canoga Avenue, Chatsworth, CA 91311 1-818-773-4400 
Not affiliated with any former Bell System entity. ” 
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gest features of the MT905 is its print qual- 
ity. Built around the TEC 1305 engine, the 
unit produces text that is just a touch less 
crisp than the HP LaserJet II’s. That makes 
the MT905 second-best, but still far better 
than much of the competition. 

Graphics quality is also excellent—not 
quite up to the original, but excellent for 
the cost. On the PC Labs graphics speed 
test, the shades-of-gray patterns filled in as 
solid black to an even greater degree than 
that of the LaserJet II. The scanned photo- 
graph was acceptable but lost some detail 
in comparison with the LaserJet. Although 
the difference in graphics is more apparent 
than the difference in text quality, it’s still 
small enough not to be a problem for most 
needs. 

Alas, the MT905 failed absolutely— 
and repeatedly—on the HP compatibility 
test, crashing to the point of needing to be 
tured off and on before it would work 
again. The cause proved to be an inability 
to handle macros. When we removed the 
macro commands from the file, the test 
page printed but still had difficulty with the 
downloaded font test. 

The relatively low price tag comes with 
a relatively low speed. The TEC 1305 en- 
gine is rated at 6 pages per minute, trans- 


MANNESMANN TALLY 905 








Mannesmann Tally Corp., 6301 S. 180th St., 
Kent, WA 98032. (800) 843-1347, (206) 251- 
5524. 

List Price: $1,995; Diablo 630, Epson FX-80, or 
IBM Propnnter, emutation cartndge. $210 each. 
Dimenalona (HWD): 8 x 24.25 x 14.75 in. 
Weight: 35 Ibs. 

Emulations: HP LaserJet Series I! 

in Short: The MT905 is a straightforward 
LaserJet Il clone in e less-expensive and slower 
version. Output from the TEC 1305 engine 
manages a close second to LaserJet Il quality. 
Uniortunately, in the tested version of the printer. 
the LaserJet Il emulation had some flaws. 
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lating to a measured speed of 5.1 ppm on 
the PC Labs text speed test. On the graph- 
ics speed test, the MT905 clocks in at a 
lackadaisical 65 seconds. To put this fig- 
ure in perspective, remember that, on the 
PC Labs test, 5.1 ppm translates to about 
146 characters per second. That’s still a 
good clip when you consider that NLQ 
mode on a dot matrix printer will rarely be 
above 100 cps, and that you generally get a 
speed that high only from printers costing 
over $2,000. 

The MT905 has room for one paper 
tray, and the tray is noteworthy for its flex- 
ible paper handling. The tray cover in- 
cludes an adjustable manual feed similar to 
the one on the LaserJet II. Inside the tray, 
you'll find an intemal width adjustment 
that accepts widths between 3.25 and 8.5 
inches and works much the same way. Pa- 
per length can be shortened to about 6 
inches. A still-nicer touch is that the tray is 
open on the back, allowing you to use 
legal-size paper with a hidden extension. 
So the combination of adjustments means 
that you can use the single tray for legal-, 
letter-, A4-, and memo-size paper. You 
can even use it for envelopes. 

The paper path choices are similar to 
those in the LaserJet II. A bin in the top of 
the printer lets the paper fall facedown in 
collated order. An alternate exit creates a 
straight-through path for transparencies, 
label stock, and heavyweight paper. 
Mannesmann Tally sells an optional $35 
output tray for the rear exit. 

Setting up this printer is more difficult 
than it ought to be because of a poorly de- 
signed instruction manual with hopelessly 
complicated line drawings. But once you 
have the toner, developing unit, and charg- 
er installed, using the printer is easy 
enough. Because LaserJet II emulation is 
the only option, all you have to do is con- 
Nect your computer, install software for 
the LaserJet II, and start printing. 

As you would expect in a budget emu- 
lation, there is no attempt to improve on 
HP’s three resident fonts. Mannesmann 
Tally offers font cartridges for $360 each, 
with a single cartridge containing the 
equivalent of either two or three standard 
HP cartridges, according to the company. 

The MT905 is a pleasant but somewhat 
flawed little printer. Although it’s notable 
for impressively good output and conve- 
nience of paper handling, its difficulty 
with macros and downloaded fonts is wor- 
risome. In truth, I like the MT905 despite 


its flaws, but I'd like it a lot more without 
them. If you’re looking for a low-cost 
LaserJet Il clone for light to medium duty 
and you don’t need anything fancy, the 
MT905 may be worth looking at, but don’t 
be surprised if you trip over one of its built- 
in gremlins. 


Mannesmann Tally 
910 UPS 


by M. David Stone 

The Mannesmann Tally 910 UPS (Univer- 
sal Publishing System) is one of the few 
printers in the known universe that uses a 
PC asa peripheral. And this $5,495 printer 
isn’t satisfied with just any computer. 
While it can limp along with a plain-vanil- 
la 8-MHz 286, Mannesmann Tally firmly 
recommends a 386 system or a fast 286. 
And regardless of the computer, the printer 
requires a hard disk—preferably a high- 
speed hard disk. 

The MT910 UPS is best thought of as a 
printer system rather than just a printer. 
The printer itself consists of a 10-page-per- 
minute Kyocera engine with two 250-page 
paper trays, a facedown output bin, and an 
alternate straight-through path with a face- 
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Fonts & Features 


PostScript emulator 
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Tha Manneamann Tally 910 UPS comea 
with 35 Imagen UitraScript fonts, some of 
which can be used In LaserJet mode. 





Finally ... 


Introducing 
ReadRight 2.0 


e Reads any text font 
e Supports any scanner 
e Outputs any format 
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ReadRight 2.0: 
The Next Generation of 
Document Recognition 


ReadRight 2.0’s intelligent 
approach to page recognition 
is a result of 20 years of 
experience in advancing the 
state of the art. As a result, 
ReadRight 2.0 can actually 
outperform recognition 
products that require expen- 
sive add-on hardware. 

The cost of power?—less 
than $500. 


Maybe that’s why ReadRight 
is the world’s best-selling 


recognition software for PC’s. 


800-233-4627 


OCR Systems, Inc. 
1800 Byberry Rd. Suite 1405 
Huntingdon Valley, PA 19006 


| 
| 


Page 
Recognition 
For all of us 





Reads Your Document 


e Reads most documents, including typewritten and typeset, even with 
fonts mixed on a page or a line 

« Reads small, large, proportional, kerned and touching characters 

e Reads documents containing text and graphics 

« Tolerates skewed (crooked) text 

e Reads complex layouts, including multiple columns and tables 


Runs on Your PC 


« Runs on any IBM compatible PC with 640K memory, with no additional 
hardware or memory required 

e Supports all popular scanners and image 
formats, even images from fax cards 
or hand held scanners 

For Word Processor Users 

Uses word processor format codes to 

reproduce the appearance and layout 

of the original document: 

e Bold/underlined text 

e Point size, serif/sans serif typefaces 

e Tabs, indents, columns, lists, paragraphs 


Meets Your Needs 


« Works without being trained to recognize your fonts 

e Requires minimum keystrokes with ReadRight 2.0’s simple menu 
structure 

e Replicates appearance of original document, including character size 
and page layout 

e Supports your word processor, desktop publisher, spreadsheetor 
database software directly 

« With just three keystrokes, accesses your application, so you can use 
your document 

« Executes directly from DOS command line 









Copyright ©1989 OCA Systems, inc All rights reserved. ReadRight is a registered trademark of OCR Systems, inc, 
{BM is a registered trademark of International Business Machines Corporation. 
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up bin. All of the printer's hardware smarts 
are on a board that goes inside your com- 
puter. And all of the fonts and the control 
software—4.5MB worth—go on your 
computer's disk. The board connects to the 
engine through a video interface to achieve 
the fastest possible data transfer. 

One of the advantages of keeping the 
fonts and software on-disk is that you can 
add fonts, upgrade software, or even add 
new emulations simply by copying the ap- 


MANNESMANN TALLY 910 UPS 





Mannesmann Taity Corp., 8301 S. 180th St. 
Kent, WA 98032; (800) 843-1347, (206) 251- 
5624 

List Price: $5,495 

Dimensions (HWD): 14.25 x 35.25 x 17.75 in. 
Weighi: 72 ibs. 

Emuiations: imagen DDL Language, HP 
LaserJet, PostSenpt in 

In Short: The Mannesmann Tally 910 UPS, 
specifically designed for heavy-duty desktop 
publishing needs, has a combination of DOL, 
PostSenpt compatibility, and an HP LaserJet- 
Jevel emulation for utility pnnting. Its unusual 
design puts the printer's board in your computer 
and its fonts on your hard disk, letting you 
upgrade the pnnter's features easily but taking a 
tolt on the computer's RAM and disk space. 
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propriate files to your hard disk. As a prac- 
tical demonstration, Mannesmann Tally 
sells two versions of the printer. The Doc- 
ument Description Language version of- 
fers DDL only, which resides along with 
22 typefaces on-disk. The UPS version 
gives you PostScript compatibility 
(through Imagen UltraScript), HP LaserJet 
emulation, and 17 additional typefaces. 
The DDL-only version of the MT910 
comes on eight disks; the UPS version 
adds six more. If you start out with the 
DDL version, priced at $4,895, you can 
upgrade to the UPS version for $600. You 


won't pay a penalty for upgrading at a later 
date. 
There are a few disadvantages to de- 
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signing a printer this way. First, the printer 
software uses up RAM: 25K for the Post- 
Script mode and either 94K or 121K for 
HP mode, depending on whether you use 
the pop-up control screen. Also, a slow 
disk and slow processor can become a bot- 
tleneck for print speed, which accounts for 
Mannesmann Tally’s recommendation of 
a fast computer and fast hard disk. 

To prove the point, we ran the UPS 
through two sets of speed tests—one done 
on an 8-MHz IBM PC AT and the other on 
a 25-MHz Compaq 386. Not surprisingly, 
the speeds were generally faster on the 
Compaq. In HP mode, the graphics speed 
test took about 157 seconds on the AT, 
compared to about 49 seconds on the Com- 
paq. In PostScript mode, the difference 
was even more dramatic: 570 seconds on 
the AT compared to about 110 seconds on 
the Compaq. That's more than three times 
as fast for HP mode on the Compaq and 
more than five times as fast for PostScript 
mode. 

The difference in text speed was also 
significant for HP emulation, with 5.3 
ppm on the AT compared with 8.9 ppm on 
the Compaq. Interestingly, there was little 
difference between the two performances 
in PostScript mode, with a speed of about 
8.2 ppm on both computers. 

There is a potential problem in Post- 
Script mode. On the PC Labs benchmark 
program, the printer scored an appallingly 
low 0.4 ppm. The 8.2 ppm rating resulted 
from printing the text file with Microsoft 
Word. A Mannesmann Tally representa- 
tive says the company has never seen this 
problem before. Still, the possibility re- 
mains that you may run into it with some 
other program. If you’re interested in the 
printer, check to see if the company has 
tested it with your favorite software. 

Print quality is high. Text and graphics 
are suitably dark, crisp, and clean. The 
scanned photo retained the levels of detail 
and shading you would expect for each of 
the modes. On the emulation tests, the 
UPS generally behaved as advertised. 
Note that the HP emulation is strictly 
LaserJet—not LaserJet Plus or Series II. 
That means you don’t get downloaded 
fonts, graphics primitives, or macros. On 
the PC Labs test, the printer also failed to 
go to landscape mode in HP emulation. 

A nice extra is that you can use the Post- 
Script fonts in the HP mode by specifying 
an HP cartridge choice in the control soft- 
ware. Unfortunately, you can only install 


one ghost cartridge at a time, though you 
can change it at will if you have the pop-up 
software loaded. 

Happily, the manuals for the MT910 
are emphatically not typical of Mannes- 
mann Tally’s usual fare. Rather, they are 
well written, well designed, and well illus- 
trated. 

An interesting network option is the 
$495 PS-Publish, a modified version of 
PS-Print from Brightwork Development. 
The PS-Publish version has been custom- 
ized to work specifically with the MT910 
UPS on Novell networks. According to 
Mannesmann Tally, it will let you attach 
the UPS to any station on a Novell network 
(running NetWare 2.1 or later) and use the 
printer from any other station. 

The MT910 UPS is an interesting print- 
er with a narrow focus. The name—Uni- 
versal Publishing System—is exactly 
right. This is a DDL and PostScript printer 
with a minimal HP LaserJet utility added. 
Its natural home is either a network—pre- 
ferably a dedicated or lightly used sta- 
tion—or a standalone system with heavy- 
duty desktop publishing needs. If you 
don’t like printers that need a computer 
slot and disk space, you won’t like the 
MT910 UPS. But this is certainly one of 
the better implementations of that arrange- 
ment. 


NCR 6435 


by Tami Peterson 

The NCR 6435 laser printer operates as 
flawlessly as the HP LaserJet Series II it 
emulates, and at $2,395, it’s similarly 
priced. So why would you want to buy it 
instead of the real thing? That answer may 
depend on how attractive its inexpensive 
optional emulations are. If you’re looking 
for that kind of incentive, the NCR 6435 is 
a good deal. 

The NCR 6435 comes with Diablo 630 
emulation and offers Epson FX-86e/IBM 
Proprinter XL and HPGL as $280 plug-in 
cartridges. The best value is the Epson/ 
IBM card, which gives you two emula- 
tions for the price of one, thereby endow- 
ing you with a total of four simultaneous 
emulations. 

Once accessible, emulation can be ini- 
tialized via the front control panel. The 16- 
line LCD confirms the transfer to available 
printer modes. But emulation can also be 
initiated through software commands, 
making the NCR 6435 a natural choice for 
a network environment where multiple us- 


ers might access the same printer desiring 
different emulations. 

NCR has simplified the potential com- 
plications of selecting emulation through 
software by creating what it terms an All 
Emulation Command Set. Within any of 
its supported modes, the 6435 accepts the 
same ASCII, decimal, or hexadecimal 
commands to modify the current emula- 
tion. This lets you create one batch com- 
mand per emulation for all users—one that 
will reset the printer without regard to pre- 
sent settings. Other All Emulation com- 
mands include similar generic instructions 
for changing print orientation and desig- 
nating the number of copies. 

The NCR 6435 employs a TEC 1305-B 
engine—not the fastest in the world. The 
unit required close to 1 minute to print the 
graphics test. Likewise, the text pages 
were output at an average of 5.6 per min- 
ute. But it’s easy to discount these speed 
infractions in view of the printer’s other 
strengths; on the PC Labs torture tests, the 
6435 demonstrated top-flight HP emula- 
tion. Unlike the other TEC-based printers 
reviewed in this roundup—such as the 
Mannesmann Tally 905 and the Spear 
Desktop Laser Printer, both of which 
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The NCR 6435 accepta HP-compatibia 
font cartridges. 





crashed on PCL macros—the NCR 6435 
wore the true colors of HP on every test 
where the slightest hint of inexact HP emu- 
lation would be detected. 

Though it may act like an HP LaserJet 
II, the NCR 6435 occupies less desktop 
space. It has a height of just 8 inches and 
weighs only 36 pounds. Its one paper tray, 


vetform 1s the most powerful electronic 
forms product on the market. Jerfarm gives 
you forms at their very best, along with 
unlimited applications potential to meet all 
your business needs. 


ics and text 
handing tools. Scan and trace pre-printed 
forms and include graphic images from 
scanners and paint programs. 
@ Jetform has Flexibility 
Design and print all your formatted 


which holds a maximum of 150 sheets, ac- 
commodates letter-, legal-, and interna- 
tional-size paper. An adjustable single- 
sheet feeder rests on top of the tray for 
manual loading of envelopes and card- 
stock paper. Manual feed is invoked 
through the control panel and redirects out- 
put from the default C path to an uncollated 
pass through the printer. This straight pa- 
per path means that envelopes won’t curl 
and that the printer can accept paper as 
heavy as 34 pounds. An envelope tray is 
available from a third-party source and 
will hold up to 50 envelopes. 

Because of its compact size, the NCR’s 
toner cartridge and separate optical photo- 
conductor system are also small. The car- 
tridge holds enough toner to print 1,500 
pages during normal usage. This may be 
the reason NCR packages two cartridges 
together in one replacement pack. The 
pack sells for a total of $22.50, and your 
first toner cartridge is included free with 
the printer. The photoconductor, which 
costs $138, should be replaced approxi- 
mately every 10,000 pages. 

To ensure that your printer is in top 
working condition, NCR offers its custom- 
ers an on-site parts-and-labor maintenance 


JetForm: A New Form of Power 


@ Jetform has Speed 

Merge and pont your data in record time, 
utilizing the full capabilities of your HP 
LaserJet or PostScript printer. 

@ Jetform has Power 

Develop business applications without any 
programming. Instantly verify antered data 
and calculate field values. Watch your input 
be automatically formatted. Retrieve and 
update records in dBase ill or IV files. 


Call (800) 267-9976 (613) 594-3026 
indigo Software Ltd, 

400-560 Rochester Street 

Ottewa, Canada KIS 5K2 


material—from single-page expense claims 


to multi-page polices, contracts, 


PS/2s, networks, minicomputers 
(HP 3000, HP 9000, DEC VAX), 
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JetForm 


JetForm 2.00 

Its time is now. 

Its trademark is 
_— 











NCR Corp.. 3718N Rock Rd., Wichita, KS 
67226; (316) 636-8570. 

List Price: $2,395; HPGL emulation cartridge, 
$280, IBM Proprinter XL/Epson FX-86e 
emulation cartndgs, $280. 

Dimensions (HWD): 8 x 25 x 17 1n. 

Weight: 36 ibs. 

Emulations: Diablo 630, HP LaserJet senes Il 
In Short: You'll find no snags in working with this 
HP LaserJet il-compabbie pnner: it even 
accepts HP fon carindges. The design (s 
compact, and ‘seffoniess. The 
standard HP LaserJet Senes Il and Diablo 630 
emulations, as well as optional Epson FX- 
86e1BM Propanter XL, and HPGL modes, are 
software selectable, which may make this printer 
good choice for network use. 
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contract for $350 a year. With yearly 
maintenance, NCR insists that the printer 
can be used indefinitely. 

In line with its exceptional HP compati- 
bility, the NCR 6435 accepts all HP font 
cartridges and will conveniently house up 
to two at a time, just like the LaserJet II. 
However, NCR plans to release its own 
HP-compatible font cartridges, including a 
25-in-1 supercartridge. The NCR 6435 
cartridges, excluding the supercartridge, 
will retail for $245 each. Whether you'll 
want to buy NCR’s cartridge over HP’s 
will probably depend on which has the 
lower street price; the cartridges appear to 
be identical. 

If the standard 512K memory in this 
printer is not enough, upgrades are avail- 
able. The maximum upgrade is to 4.5MB 
and costs an additional $2,199. Upgrades 
of IMB and 2MB cost $549 and $1,099, 
respectively. All memory enhancements 
are user installable. 

By year’s end, a further enhancement 
for the 6435 will be available in the form of 
a PostScript emulation board. The new 
PostScript card will piggyback the print- 
er’s motherboard, allowing you to contin- 
ue to use an emulation cartridge that you 
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already own. Once the board is available, 
it will be possible to emulate a total of five 
printers simultaneously. 

if the NCR 6435’s ensuing PostScript 
emulation is of the same quality as its pre- 
sent HP LaserJet II product, this printer 
may be headed for success. But you won’t 
have to look to the future to find reasons 
for buying this printer today. If you require 
excellent HP LaserJet II emulation and 
find value in adding other emulations cur- 
rently available, the return on your invest- 
ment will be realized now. 


NEC Silentwriter LC 
890XL 


by Tam Peterson 

Realizing that most offices require more 
than one printer standard, NEC built the 
$6,995 Silentwriter LC 890XL with three. 
The Silentwriter offers the font prowess of 
PostScript, the nearly universal compati- 
bility of HP PCL, and even includes some- 
thing to satisfy the laser-phobe as well as 
work with any dated software: a Diablo 
630 emulation. 

The 890XL comes with two paper car- 
tridges—one legal-size and one letter- 
size—with a capacity of 250 sheets each. 
The cartridges can be used simultaneously; 
for instance, you might put letterhead in 
one cartridge and second sheets in the oth- 
er. Or, for high-volume printing, you can 
choose to combine the two cartridges. 
When one cartridge runs out of paper, the 
printer will then automatically pull paper 
from the second. This option is selected 
through the front control panel. 

Thirty-five resident Adobe typefaces 
are accessible in PostScript emulation. 
Three of them—Courier, Times, and Hel- 
vetica—are available when in HP Laserjet 
emulation. With a total of four port selec- 
tions (Centronics parallel, RS-232, RS- 
422, and AppleTalk), it is reasonable that 
NEC asks you to purchase a cable sepa- 
rately. 

The various print emulations are ac- 
cessed through the control panel. A 2-line 
16-character LCD allows enough space for 
the printer to communicate its current ac- 
tions, any problems that have occurred, 
and what you can do to help it recover. 
There is even a handy ‘‘flush job” com- 
mand that you can quickly invoke to allevi- 
ate misprints without powering down. An- 


other nice control lets you prevent the 
printer from processing the annoying start- 
up page on power-up. 

The primary emulation of the 890XL is 
PostScript. PC Labs tests revealed this to 
be perhaps the greatest strength of this 
printer. Graphic output was sharper and 
more distinct in PostScript than in HP em- 
ulation, and font control was also more 
germane to PostScript. Fonts selected in 
HP emulation are derived from the Post- 
Script set, and our font tests detected some 

Curiously, the first line in the test para- 
graph was consistently dropped. Also, the 
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The NEC Stlentwriter LC890XL offers the 
standard 36 Adobe fonts, some 
of which are avellabla in LaserJet mode. 


boldface Times Roman font would appear 
in Helvetica bold. These facts were dis- 
cussed with a NEC representative, who in- 
dicated that no problems had ever been re- 
ported by customers using HP emulation 
with popular applications like word pro- 
cessors, desktop publishers, and spread- 
sheets. Use with certain tax applications 
has produced errors, however, and NEC is 
currently working on the problem. 
Preparing the 890XL for initial opera- 
tion is straightforward. The accompanying 
documentation is consumer-oriented, an- 
ticipating possible quandaries by offering 
clear, comprehensive instructions. To one 
accustomed to the toner cartridges of 
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NEC Information Systems Inc.. 1414 
Massachusetts Ave., Boxborough, MA 01719; 
(508) 264-8000. 

List Price: $6,995 

Dimensions (HWD): 23 x 18.25 x 20.25 m. 
Weight: 68 Ibs. 

mutations: Diablo 630, HP LaserJet Senes Il, 
PostSenpt 

In Short: The NEC Sllentwriter LC 890XL offers 
good PostScnpt and HP PCL emulations. The 
additonal Diablo 630 emulation may add to the 
printer's value for some offices. Dual paper 
cartndges and the cost-efficient toner 
replacement system are further benefits But 
you don't need all of your pnnt emulatons in one: 
pnnter, you may find a better bargain elsewhere. 


CIRCLE 411 ON READER SERVICE CARD 


Canon engine~based lasers, there is one 
initially disorienting procedure. The 
890XL incorporates a refillable OPC (opti- 
cal photoconductor) that ships empty. 
Once slipped under the printer’s hood, it is 
filled with a box of toner via a separate top- 
loading compartment. Amazingly, no 
mess results from this procedure. 

Aside from clean handling, the refill- 
able OPC system is somewhat cost-effec- 
tive. Each box contains a claimed 3,000 
page supply of toner (with an average of 5 
percent black coverage per page). A box 
sells for $20. What brings that perceived 
bargain back into perspective is that the 
OPC, which costs $110, must also be re- 
placed. The manufacturer states that this 
should be done every 7,000 pages or every 
four boxes of toner, whichever comes 
first. 

NEC also suggests a tune-up every 
100,000 pages. The first on-site tune-up 
will cost you $399. The second tune-up 
(after 200,000 pages) costs $499. At 
300,000 pages, the printer should be sent 
to a service center for a $699 rehaul. The 
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400,000- and 500,000-page service calls 
are then charged at the 100,000- and 
200,000-page rates, respectively. Accord- 
ing to NEC, your 890XL is ready for re- 
tirement after 600,000 pages. 

The warranty agreement is standard: 90 
days on-site service, or I year if shipped to 
a service center. A new maintenance con- 
tract is available that includes on-site parts 
and labor, as well as support for the first 
five tune-ups. The contract is $648 per 
year, or $54 per month. 

The NEC Silentwriter LC 890XL oper- 
ates smoothly and offers thoughtful fea- 
tures. NEC is attuned to its customers and 
has carefully developed support programs 
to maintain the high quality of this prod- 
uct. This one’s a good bet. 


Printronix L2324 


Report Expediter 


by Robert C. Ullrich 
You won’t find a Printronix L2324 Report 
Expediter on many desktops. This sturdily 
built 132-pound behemoth probably 
wouldn’t fit on most desks. Furthermore, 
its $15,500 list price clearly relegates it toa 
shared-device or networked environment. 
Indeed, the L2324 is specifically designed 
to address the stringent requirements for 
shared printing. 

With a duty cycle of 80,000 copies per 
month, an estimated life of 5 million 


The sturdily built 
Printronix L2324 is 
designed for a shared 


printing environment. 


copies, and a tested speed of nearly 21 
Pages per minute, the L2324 is faster and 
more durable than the industry flagship HP 
LaserJet models. It operates with an LED 
array imaging system—considered more 
reliable than laser technology. 

The short, straight paper path from the 
upper paper cassette to the output tray sig- 
nificantly reduces the chance of paper jams 


Printronix L2324 Report Expediter 
Fonts & Features 





and permits dependable use of heavier pa- 
per stock. The upper and lower paper trays 
have a total capacity of 800 sheets, and the 
optional power sheet feeder and stacker 
(not tested) boosts the unit’s capacity to 
1,750 sheets of input and 1,500 pages of 
output. Although not essential for a shared 
printer, the L2324 doesn’t allow user com- 
mands to be entered via the operator panel, 
nor does it support printing envelopes. 

The most interesting aspect of the 
L2324 is its internal 3.5-inch 1.44MB 
floppy disk drive for loading the operating 
system, fonts, and diagnostics. The fonts 
on the internal floppy disk drive load more 
quickly than soft fonts stored on your PC’s 
hard disk and are much cheaper than the 
expensive font cartridges found on most 
other page printers. On the negative side, 
you are limited to 1.44MB of space on a 
single floppy disk, since changing disks 
causes the printer to reboot. Still, the two 
disks provided by Printronix had 24 fixed 
and 48 proportional fonts, respectively. 

The L2324 boasts terrific flexibility for 
creating custom combinations of fixed and 
proportional fonts on floppy disks from the 
most-recent font generators, such as Bit- 
stream’s. Alas, you can’t do this yourself. 
Printronix uses a proprietary format for the 
font disks—you can’t even make a copy of 
it under DOS. Printronix will create a disk 
free of charge (this is subject to change) 
with any fonts that you supply, but it 
would be better if you didn’t have to go 
through the company. 

Two disks came with the printer: the 
fixed font set has Courier, Line Printer, 
Prestige, Gothic, and OCR (for optical 
scanners), the proportional font set has 
Helvetica and Times Roman, along with 
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LIGHTS! CAMERA! PRINT IT! 
LASER PRINTER TECHNOLOGY EXPLAINED 


by Alfred Poor 


It’s now official: it is no longer accurate 
to refer to this category simply as ‘‘laser 
printers.’’ We need a term to acknowl- 
edge the fact that, while they all produce 
a single page at a time, many of the 
printers that are reviewed in this section 
do not have a laser anywhere within 
their boxes. It’s time to recognize the 
zappers, blinkers, and winkers of page- 
printing technology. 

So we're going to answer these ques- 
tions: How do page printers work, and 
how are the technologies different? 

The first schematic drawing shows a 
generic page printer engine; it works 
almost the same as a desktop copier. In 
the center is a photosensitive drum, which 
the drum corona wire covers with an 
even charge. When the drum is exposed 
to light, the charge on its surface changes, 
creating an exposure area in which the 
image is **painted’’ on the drum by laser 
or other means. 

The developer unit is filled with captive 
plastic beads that impart a charge to the 
toner particles and carry them to the 
drum, where they are attracted to the 
spots on the drum surface that are to be 
printed. Meanwhile, the paper travels 
past the transfer corona wire, which gives 
it acharge that will allow it to attract the 
toner. 

As the paper passes the drum, the 
toner is pulled onto the paper. Excess 
toner is then wiped from the drum and 
the drum is ‘‘erased’’ by the drum co- 
rona wire to make it ready for the next 
image. The paper then travels through 
the two fusing rollers, which use heat 
and pressure to melt the plastic toner 
powder intothe paper. Finally, the paper 
transport system carries the page the rest 
of the way to the output tray. 

There are three basic technologies 
that are currently being used by page 
printers. Each of the three has its propo- 
nents, who argue that their technology 
results in more-accurate images or a 
more reliable design. 

Most popular of all is the laser, in 
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large part because of the incredible suc- 
cess of the small Canon laser print en- 
gines. As shown in the second drawing, 
a diode laser generates a beam that is 
reflected off a spinning, many-sided mirror, 
causing it to sweep across the width of 
the drum. By rapidly turning the laser on 
and off, the individual dots may be placed 
to create the image. 

The third drawing shows an LED 
array: instead of one light source, there 
are thousands of tiny points. Each pixel 


y PAGE PRINTER ENGINES 


that is present in the 300-dot-per-inch 
print line has its own tiny light that blinks 
on and off as the drum turns, exposing a 
tiny strip of drum to create its part of the 
image. 

The liquid crystal shutter engine in the 
fourth drawing operates with a process 
that falls some where between the two that 
were already described. Like a laser, it has 
asingle light source. In this case, it is often 
a halogen light. As in the LED array en- 
gine, every pixel is controlled individu- 
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Like the engine of a desktop copier, a 
page printer engine is built around a 
photosensitive drum. To start the cycle, a 
drum corona wire covers the surface of 
the drum with an even charge. Exposing 
an area of the surface to light from a laser 
or by some other means changes the 
surface charge, causing an image to be 
“painted” on the drum. To coat the image 
with toner, captive plastic beads in the 


developer unit impart a charge to the toner 


particles and carry them to the drum, 
where they are attracted to the image. 
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Meanwhile, the paper travels past the 
transfer corona wire, which gives it a 
charge that will attract the toner. As the 
paper passes the drum, the charge it has 
acquired pulls the toner onto it. After the 
image has been transferred, excess toner 
is wiped from the drum, and the drum is 
“erased” by the drum corona wire to 
prepare it for the next image. The paper 
then travels through the two fusing rollers, 
which apply heat and pressure to melt 
the plastic toner powder into the paper. 
Finally, the paper transport system 
carries the page to the output tray. 


ally. A vast array of liquid crystal shutters 
wink open and shut in order to let light 
through and expose the turning drum. 

The results of these different approaches 
are nearly identical. Each design produces 
300-dpi output. All three are capable of at 
least 8-page-per-minute speed ratings. And 
all three methods have been engineered to 
fit in remarkably small and lightweight 
packages. 

The different constructions have mi- 
nor implications in terms of longevity. 





The laser has the fewest components, so 
presumably there is less chance of some- 
thing breaking down. Onthe otherhand, 
the beam must be reflected from one end 
of the drum tothe other, and maintaining 
accurate control of the beam can be an 
exceedingly difficult task. The LED and 
LCS engines donot depend ona moving 
part like the rotating mirror in the laser 
engine, so they could be more reliable 
than the laser. Still, there are thousands 
of tiny electrical connections that are 


involved in each of the systems, and one 
LED or liquid crystal shutter failure will 
permanently disable a pixel. 

As tested in PC Labs, printers using 
these three technologies didn’t produce 
output that differentiates them from one 
another. The variations tended to be 
more pronounced from engine to engine 
than from category to category. But even 
so, nonlaser page printers deserve some 
respect, even if they don’t get a new 
name. 
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The liquid crystal shutter (LCS) engine 
operates by a process that falls 
somewhere between the laser and the 


With a light-emitting diode (LED) array, 
there are thousands of light points 
insteed of a single source. Each pixel in 
the 300-dot-per-inch print line hes its own 
tiny light that blinks on end off as the 
drum tums, exposing a tiny strip of drum 
and creating its own part of the image. 


LED array. Like a laser, it has a single 
light source—often a halogen light. As in 
the LED array engine, every pixel is 
controlled individuelly. A vast erray of 
liquid crystal shutters wink open and 
shut to let light through and expose the 
tuming drum. 


In a laser engine, a diode laser 
generates a beam that is reflected off a 
spinning, many-sided mirror. The beam 
is thus played across the width of the 
drum, and by rapidly tuming the laser on 
and off, the individual dots may be 
placed to create the image. 
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the came fark as 
Lotus 12-3, Freelance 


= and charts into terrific-looking reports. 
That's because they are the only programs 
in their categories specifically designed by 


As the Three Musketeers would say, “All 


for one and one for all?’ 


The same guiding principle of teamwork is 
evident in how well Lotus* 1-2-3° works with 
Lotus Freelance” Plus 3.0 and Lotus Manuscript” 


2.1 software programs. 


When you need to bring 1-2-3 data and 
charts into truly outstanding business presen- 
tations, Freelance Plus is the best business 
graphics software for you. 

While Lotus Manuscript word processing 
software gives you the best way to bring 1-2-3 
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$100"Perict Fi Rebate 
For 1-2-3 Release 3. and 2.2 users who 
buy Freelance Plus or Manuscript. 


Lotus for Lotus 1-2-3 
customers. Which 
means you will get top- 
performing products . 
with powerful links to 


1-2-3. Not to mention service and support from 


the industry leader. 


Take Freelance Plus, for example. Recently, 
both InfoWorld and PC Week gave it the highest 


t-) baadarponey ioe poration Lotus, | 2-3, Freelance and Manuscript are registered trademarks ofLotus Development Corporation Only one Freelance Plus or (You m: 
Author aay elie ror through the Lotus Selects catalog between June 16 and December 31, 1869 Rebate Certificate must be postmarked by December 31, ra Lotus Freelance Pius and Manuscript Upgrade product 


juactipt rebate per person ay receive a $200 rebate 


rating of all presentation graphics software * Manuscript’s “live link” to 1-2-3 brings in the 
With Freelance Plus you have all the tools © mew numbers automatically. With no need to 
youneedtoplan,organizeand prepareeffective reformat your table. 
presentations. You can create everything from No wonder Freelance Plus and Manuscript 
color slides to overheads to handouts. Oreven —_ are called the ‘Perfect Fit” with 1-2-3. 
on-screen presentations. — 
Only Freelance Biase 
Plus provides a “live =, a a 
link” to 1-2-3. You can ~~, cele 
view your spreadsheet Lael hasalophtpahenaie 


‘theme p meyeed 1996 wren 


from within Freelance @® == ./) 





Plus and select ranges to 7 7 

chart using familiar 1-2-3 Presentations Spreadsheets Reports 

keystrokes . And when Lotus Freelance Plus and Manuscript are specifically designed to work well with 1-2-3. 

you retrieve a Freelance Plus chart file linked to If you're a 1-2-3 Release 3 or 2.2 customer 

1-2-3, it will automatically reflect the latest data. (including upgrades), Lotus will send you a 
No other presentation graphics program $100 rebate for purchasing Freelance Plus or 

gives you all this functionality and works more Manuscript between June 15 and December 31, 

effectively with 1-2-3. 1989. Look inside your 1-2-3 package for a 


software, theyd be 
Plus, and Manuscript. 


Then there’s Manuscript. It’s a full-featured ‘‘Perfect Fit” Rebate Certificate and offer details ** 
word processor that gives you the best and 1-2-3 and Freelance Plus or 1-2-3 and 
easiest way possible to incorporate 1-2-3 spread- Manuscript. Put one of the strongest teams in 
sheets and graphics into high quality reports. history to work for you. 

You can import spreadsheet data—in table 
form—with columns and rows intact. Then 
easily enhance all your tables with borders and 
shading. And when your 1-2-3 data changes, 


Lotus Freelance Plus 
Lotus Manuscript 


if you purchase both Preelance Plus and Manusenpt and send in both Proof of Purchase coupons and sales receipts )To qualify, you must purchase the fuil cetail version of Lotus Freelance Pius 3 O(or 3 01) or Man: 





uscrips 21 froma 
purchases are noteligible "MnfoWorld April, 1989 PC Werk, July 10, 1989 * * For more information about the “Perfect Fit" program and how Freelance Pius and Manuscript work with the new Lotus | 2-3, call 1-200-249-6414 





Printronix, 17500 Ra.. P.O. Box 
19559, Irvine, CA 92713; (800) 826-3874, (714) 
863-1900 

List Price: $15,500 {includes Supphes Cabinet 
base) 

Dimensions (HWD): 15 x 48 x 28 in. 

Weight: 136 Ibs. 

Emulations: Diablo 630, HP LaserJet Pius 

in Short: Rated at 12 pages per minute, the 
costly LED-based L2324 is a last machine butt 
for heavy usage It works best as a shared pnnter 
for high-volume text output but produces only 
mediocre graphics. 


_SGIRGLE416 ON READER SERVICE CARD ** |)". 


the default fixed-font Courier and Line 
Printer typefaces. For each typeface, there 
is a wide variety of pitches and points in 
medium, bold, and italic. Unlike the HP 
LaserJet Plus, the L2324 can print any font 
in landscape or portrait mode. 

There is no provision for additional 
memory; however, you can load up to 16 
fonts simultaneously in the standard 4MB 
of memory. Centronics parallel, RS-232 
serial (19,200 bits per second), and RS- 
422 serial (38,400 bps) interfaces are all 
standard. 

HP LaserJet 500 Plus emulation is 
standard, and Diablo 630 emulation is 
available upon request. The LaserJet Plus 
emulation is flawed. The text output is of 
excellent quality but is not identical to the 
fonts of the HP LaserJet Plus it emulates. 
The L2324 doesn’t conform to the HP La- 
serJet Plus high-order character set, and 
PC Labs tests revealed that the printable 
region is larger than that of the HP. 

Unlike the text output, the graphics 
quality is mediocre. The test image didn’t 
measure up to the crisper and more defined 
image produced by the standard HP. 

The current installation manual is still 
in the “‘preliminary”’ stage even though 
the printer has been available for nearly a 
year. Its inadequacies made for a hellish 
installation experience, but the company 
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states that a revision will be released soon. 

The Printronix L2324 has most of the 
essential qualities needed in a network 
pfinter: durability, speed, excellent print 
quality, and low maintenance. It will per- 
form admirably unless you require precise 
HP emulation, other emulations, or better 
quality graphics. But for the price, there 
are better values out there. 


QMS PS-820 


by Alfred Poor 
QMS has long been a leading advocate of 
affordable laser printing. So it should 
come as no surprise that the company has 
applied the two-tray Canon TX engine to 
PostScript applications, coming up with a 
$6,495 offering. The price may not be the 
cheapest, but when you consider QMS’s 
extras, it adds up to a worthwhile deal. 

The best feature of the PS-820 is its dual 
paper trays. Each holds 200 sheets of pa- 
per, and you can either select the trays in- 
dividually or have them ‘‘chain’’ automat- 
ically, which allows you to print con- 
tinuously without having to stop and add 
Paper. 

The printer is based on the well-known 
Canon laser engine, with its 8-page-per- 


The QMS PS-820 
Is a little more expensive, 
but offers much 
more than a basic 
PostScript printer. 


minute rating and excellent print quality. 
Since the toner, developer, and drum all 
come in a single, sealed unit, maintenance 
is a snap. 

The PS-820 is a breeze to set up. There 
are no front-panel controls; instead, there 
is a ten-position rotary switch on the back 
next to the cable connectors. By choosing 
one of the ten settings, you select between 
various preset configurations of interface 
and emulation. There are serial, parallel, 
and AppleTalk connectors—the Apple- 
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Fonts & Features 
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You can access the QMS PS-020's resident 
Adobe PostScript fonts in LaserJet mode. 





Talk DB-9 connector doubles as an RS- 
422 port. In addition to the native Post- 
Script mode, you can also access Diablo 
630, HPGL plotter, and HP LaserJet Plus 
emulations. 

The PS-820 performs well. The Post- 
Script tests ran smoothly, with well- 
formed characters and crisp graphics. The 
PostScript compatibility is not surprising, 
since the machine came with version ~ 
47.2C of the real thing, Adobe PostScript. 
The LaserJet Plus emulation was nearly 
perfect; there was only one small problem 
with one of the macro commands on the 
torture test page. The PS-820 got other fine 
points right, however, such as assuming 
the correct default left margin and print- 
able page length. There are also some im- 
provements: you can access the PostScript 
fonts (including scaling) through the La- 
serJet emulation, so you have more font 
options than a LaserJet can give. 

The PS-820 turned in respectable 
speeds as well. The LaserJet emulation 
times were within the range of Hewlett- 
Packard’s times, and, at 7.4 ppm, the Post- 
Script timings were on par with other 8 
ppm PostScript machines. 

The printer’s documentation is excel- 
lent, with plenty of illustrations and step- 
by-step instructions. There are special sec- 
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You’ ve asked for better features, lower prices and longer warranties. We listened. 

Our new printers offer improved paper handling, better print quality, greater durability, industry 
standard emulations, easy to use controls, and a wide variety of type styles. Our computers offer high 
performance, compact size, versatility, and expandability. By combining our printers and computers, 

you have systems that are hard to beat. 
Our products are priced well below other name brand machines with comparable features and quality. 
We back everything we sell with a full year warranty, one of the best in the industry. 
Visit your nearest dealer. Ask your toughest questions about Fortis products. If you can’t find a dealer in 
your area, call (800) 241-0947 (inside Calif. call (800) 223-9629). You’ll find out how good we really are. 
Fortis... we’re listening. 





FORTIS INFORMATION SYSTEMS, INC. 
6070 Rickenbacker Road, Commerce, CA 90040 Phone: (213) 727-1227 
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QMS Inc., One Magnum Pass, Mobile, AL 
36618; (800) 631-2692, (205) 633-4300. 

List Price: $6,495 

Dimensions (HWD): 12.75 x 32.5 x 18 in. 
Weight: 55 Ibs. 

Emulations: Diablo 630, HPGL, HP LaserJet 
Plus, PostScript 

in Short: The PS-820 carries a list price a bit 
above basic PostScript printers, but it offers more 
features: HP LaserJet Plus and HPGL 
emulations, access to scalable fonts in LaserJet 
mode, plenty of interface options including 
AppleTalk, and flexible paper handling with two 
paper trays. 


CIRCLE 410 ON READER SERVICE CARD 


tions for connecting to a PC or a 
Macintosh. There is also some introduc- 
tory material about PostScript and typo- 
graphy. A good glossary and thorough in- 
dex make the manual even more useful. 

The QMS PS-820 is a little more expen- 
sive than a basic entry-level PostScript ma- 
chine, but it offers much more than a basic 
unit. The LaserJet and HPGL emulations 
have the potential to be extremely useful in 
some settings. The extra paper capacity 
and flexibility offered by the two paper 
trays may also be valuable to some users. 
As a result, if the PS-820’s extras match 
your special needs, you are likely to find it 
a cost-effective and reliable solution. 


QMS PS-1500 


by Alfred Poor 

With a list price of $7,995, ‘the QMS PS- 
1500 costs about twice as much as the least 
expensive PostScript printers. But there’s 
a reason: the PS-1500 gives you plenty 
more for your money in terms of speed, 
true Adobe PostScript, and some useful 
bundled utilities. 
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The most significant feature of this 
PostScript laser is the print engine: it’s a 
big Ricoh model rated at a flashy 15 pages 
per minute. While the text speed re- 
sults—at close to 9 ppm—didn’t come 
close to that speed, the output timings were 
significantly above those produced by 
typical 8-ppm machines. 

The Ricoh engine has other pluses. The 
two large paper bins hold 250 sheets each, 
giving you a full ream of paper on-line at 
once. The bins can be set so that the bot- 
tom will feed when the top runs out, elimi- 
nating the need to stop and reload paper. 
The engine produces solid black images 
with even toner coverage—a hallmark of 
Ricoh printer output. 

Still, there are some flaws in the PS- 
1500’s design. The toner goes in a drawer 
that slides into the front panel. There is no 
stop on the drawer, so if you pull too hard, 
you end up with toner down your front. 
Furthermore, I found it impossible to add 
toner to this bin without having at least a 
small amount escape. The photosensitive 
drum is also unprotected when you install 
it, leaving it precariously exposed to fin- 
gerprints and scratches that can ruin its 
print quality. 

In all other respects, however, the PS- 
1500 shines. It comes with a range of con- 
nectors; in addition to the standard parallel 
and serial ports, you'll find AppleTalk, 
RS-422, and SCSI. The serial port sup- 
ports communications speeds up to 38.4K 
bits per second. Setup is fairly straightfor- 
ward, making use of front-panel buttons as 
well as messages that are displayed in a 16- 
character LCD window. Unfortunately, 


the manual could do a better job of docu- 
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Fonts & Features 
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The QMS PS-1500, which uses Adobe 
PostScript, comes with an HPGL 
emulator. 
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QMS Inc., One Magnum Pass, Mobile, AL 
36618; (800) 631-2692, (205) 633-4300. 

List Price: $7,995 

Dimensions (HWD): 16.75 x 21.25 x 26 in. 
Weight: 90 Ibs. 

Emulations: HPGL (on-disk), PostScript 

In Short: The PS-1500 costs about twice as 
much as entry-level PostScript printers but offers 
more paper and more speed. It also comes with 
some useful utilities. Its biggest drawback is the 
loading of the toner and drum, but you get 
excellent-quality printouts once they are in place. 
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menting the choices, but any user with a 
little experience should be able to find the 
right settings with some experimentation. 

The PS-1500 puts out excellent Post- 
Script pages, drawing on a standard com- 
plement of 35 typeface outlines. Since the 
printer is loaded with Version 49.2B of li- 
censed Adobe PostScript, the solid Post- 
Script compatibility is not surprising. Fur- 
thermore, the printer backs this up with a 
full 4+MB of memory plus 1MB of ROM 
on the controller. 

QMS also bundles some useful utilities 
with the printer. PS Executive is a menu- 
driven program that helps you configure 
and test the printer; it also includes a utility 
that lets you execute a “‘print screen’’ on 
the printer. And there’s an HPGL emulator 
that allows you to send output files to the 
printer in plotter format. 

The QMS PS-1500 costs more than do 
many PostScript printers, but it offers 
more paper at a higher speed than most. 
Add the extra value of excellent print qual- 
ity, genuine Adobe PostScript, and the 
bundled utilities, and the extra dollars are 
justified. If you can use the extra features 
that the PS-1500 offers, it’s well worth 
consideration. 


_ From creation 


eee To completion... 
——— 


Lookup tables 
automatically 















PURCHASE ORDER 













; enter data so you 
Q@) PLease see COMPLETE TeRms of . y 
PURCHASE AGREEMENT ON BACK don't have to. 
a Ship to: — 7 
st Furnishings Pacific v: 
aed Northern Blvd. ae Beach Branch i 
orth Hills, ca 90002 Pou a 
ou Beach, CA 
ae ™ Attn: Andrev (23337) 
/Reourren ev ron - , 
yeu PARTIAL SHIPMENT 
— - North Hilla, ca OC altoweo = nor ALLOWeo 
Se, were Soeerdence wer areca, Seevary and upseshestions sewn 
inrredataly 1 you wre unable 10 ship an weecined 
Pewee Read existing 






Description 
onfsr. 


mile encs tabls, model F-37 
| 8 |cnatrs, model cc-55 


et += dBASE files 
200.00 2500.00 





Easily mix + directly, or 
multiple type § 4" by 6! blackboard || eaags00 create new 
styles and sizes. : 700.0 ones with up 
to 255 data 
| fields per form. 










Versatile line 
spacing (6, 8 

or 12 Ipi, or any 
odd spacing you 
wish to preset). 


Wide or narrow 
lines, check 
boxes and 

other symbols. 


Special Instructions or Remerks 
3111 To addreas sane aa Ship To addresa: 


Note: Plsase be carer 
Above quoted pric rned 

Joan and ected eeceiar. pares sean sce ae 
checking in with s: 
Andrsw before delivs s 





liver to 3rd £2 
wabping/receiving epee 





Descriptions 
up to 4,000 
characters 
can be stored 
as data fields. 


No other forms program does so much. So well. 


Creation. 

Make any form quickly and easily 
using FormWorx with Fill & File.™ 
Right on your own PC. No need for 
costly expenses and delays. Use large 
type for unmistakable headings, small 
type for inconspicuous labels. Propor- 
tionally spaced fonts or fixed-spaced 
type. Take full advantage of features 
on supported printers. Lines print per- 
fectly straight and solid on dot matrix 
and laser printers. The result—business 
forms that truly look business-like. 


Completion. 

Easily fill out forms right on screen 
and get letter-perfect results. Form 
after form. Simply tab from blank to 
blank and type in your data, or merge 


data from existing dBASE or ASCII 
files. Entries go exactly where they 
belong. No overwrites. No misalign- 
ments, No “white-out.” 

Print data onto standard forms you 
already have in stock. Or form and 
data onto blank paper. Search and 
locate desired forms and automati- 
cally batch print them. Capture data 
the first time a form is filled out and 
store it in dBASE or ASCIl format. 
Retrieve and edit data just as easily. 


Solution. 

The program does math, too. So it all 
adds up. FormWorx with Fill & File 
is the most comprehensive forms 
processing software available today. 
It’s a complete solution that’s easy 


to use. Start from scratch or modify 
one of the many forms already made. 
Changing a form really is as easy as 
changing your mind. 

For just $149 you get the complete 
package including 70 sample forms, 
exceptional manuals, pop up calendar 
and calculator, and FREE telephone 
support. 


So see your dealer today. Or order 
directly for fast delivery. 
800-992-0085 or 617-890-4499 


FormWorx 


CORPORATION 


Reservoir Place, 160] Trapelo Road, Waltham, MA 02154 
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Forms shown were printed using version 2.5 on an HP LaserJet It with downloaded fonts. Digitized logo printed within FormWorx by invoking a printer macro. Some features shown not available on all printers. 
45-day money back guarantee on direct purchases. When ordering by mail, include $6.75 for shipping in US. and Canada. Air mail overseas—$18. In Massachusetts add 5% sales tax. Purchase orders 
accepted from government agencies, institutions, and rated corporations. FormWorx with Fill & File is a trademark of FormWorx Corporation. dBASE is a registered trademark of Ashton-Tate. 


QMS PS-2200 
Model S 


by Alfred Poor 

You may think that the ‘‘PS”’ in the QMS 
PS-2200 Model S stands for PostScript, 
but it may as well stand for ‘Printing 
Screamer.”’ With a $12,995 list price, this 
model, rated at 22 pages per minute, is one 
of the fastest printers ever to roll through 
PC Labs. 

And “‘roll through’’ is no exaggeration. 
Tipping the scales at a heavyweight 107 
pounds, this is not a printer you set up by 
yourself after work some evening. The 
QMS looks more like a midsize office 
copier than a desktop printer. Its recom- 
mended duty cycle of 20,000 pages per 
month (about one and a half reams a day) 
also sounds more like that of a copier than 
a printer, and the two 250-sheet paper trays 
mean you won’t be changing paper often. 

The main feature that will draw you to 
this printer is raw speed. In the PC Labs 
text speed tests, the PS-2200 tured in a 
blazing result of more than 15 ppm. Its 
graphics times were fast but not as dramat- 
ic; they broke the 100-second barrier but 
are not alone at that speed. The fast print 
engine is certainly one factor that makes 
the speed possible. Another is the 68020 
processor on the controller that runs at a 
cool 16.67 MHz. This printer may well be 
more powerful than many computers that 
will be hooked up to it! Should you decide 
that you need more room for fonts and oth- 
er files, you can even hook up an optional 
hard disk directly on the controller. 

The engine, which QMS declined to 
identify, produces excellent toner cover- 


QMS PS-2200 Model S 
Fonts & Features 
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The QMS PS-2200 Model S contains the 
standard 35 Adobe PostScript fonts. 
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QMS Inc., One Magnum Pass, Mobile, AL 
36618; (800) 631-2692, (205) 633-4300. 

List Price: $12,995. 

Dimensions (HWD): 18 x 49.5 x 20.5 in. 
Weight: 107 Ibs. 

Emulatlons: PostScript 

In Short: The PS-2200 handles up to 11 by 17 
paper and prints genuine Adobe PostScnpt with 
300-dpi resofution. It may not live up to its 22-ppm 
rating, but it still remains one of the fastest printers 
ever tested at PC Labs. Il you need the speed or 
large format, it can represent an attractive value. 
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age for solid black images. Since dark gray 
areas maintain their definition better with- 
out filling in to an all-black shade, gray- 
scale pictures come out even better than on 
a Canon-engine printer. 

The controller sports a full complement 
of input ports: parallel, serial, AppleTalk, 
RS-422, and SCSI. The serial port is capa- 
ble of bit-per-second rates up to 57.6K for 
high-speed transmissions. A full 4MB of 
memory and another megabyte of ROM 
offer plenty of space for characters and 
page images. Some of this extra memory is 
Tequired for composing large pages; the 
printer handles 11 by 17 paper, which it 
can fill to within a quarter-inch of each 
edge. 

The ROM contains genuine Adobe 
PostScript, Version 51.0, and carries the 
typical set of 35 different font outlines. 
The resulting type is about as good as 
you'll find on a 300-dot-per-inch printer. 
Setup is easy, thanks to a simple front-pan- 
el design, a two-line LCD message win- 
dow, and aclear menu system. If you need 
PCL or HPGL emulations, QMS offers the 
Model E (not tested here) for $3,000 more. 

There are other printers that cost about 
as much as the PS-2200. In general, these 
others offer higher-resolution output but 


slower speeds. The QMS offering is the 
one to choose where speed is of utmost im- 
portance and 300-dpi resolution is suffi- 
cient. If you need to produce 11 by 17 out- 
put or need lots of PostScript pages in a 
hurry, the PS-2200 has to be one of the first 
machines on your list. 


Qume CrystalPrint 
Publisher 


by Alfred Poor 

Last year, the Qume CrystalPrint WP—a 
tiny page printer with a tiny price to 
match—created a sensation. This year, the 
same box returns with new brains: the 
CrystalPrint Publisher is a little PostScript 
printer with a $4,499 list price. Unfortu- 
nately, its speed doesn’t match its reputa- 
tion. 

There are a few other PostScript print- 
ers with similar prices, but almost none are 
as small; the CrystalPrint’s box takes up 
little more than a cubic foot. A single 100- 
sheet paper tray slides into the front. There 
is nO manual feed, and facedown output is 
the only choice. The engine is also rated at 
a mere 6 pages per minute. With a text- 
speed result of barely more than 5 ppm, the 
CrystalPrint was one of the slowest black- 
and-white PostScript printers tested in this 
roundup. 

The CrystalPrint Publisher is not a true 
laser printer, though you can’t tell by look- 
ing at the case or the output. It uses the 
same sort of photosensitive drum and 
charged toner that a laser printer uses, but 
its light source is different. The printer is 
built around the Casio liquid crystal shutter 


Qume CrystalPrint Publisher 
Fonts & Features 
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The CrystalPrint Publisher's proprietary 
PostScript emulator produces type styles 
differing slightly from Adobe PostScript's. 
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- You DON'T need a new printer! 
- You DON'T need font cartridges! 
- You DON'T need expensive hardware! 
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16 Additional Fonts Pree! erste ee cxwnter, 


with purchase of GoSeript 13 Font Version (29 Fonts Total!) Ey anbtt iy 

or GoScript Plus 35 Font Version (51 Fonts Total!) Kyocera F Serles 
Siemens PT90 
Akzidenz-Grotesk-Light Intel Visual Edge System 


Akzidenz-Grotesk-Normal 
Akzidenz-Grotesk-Medium Toshiba 24-pin 


Akzidenz-Grotesk-Bold Epson LQ and FX 

Paes ee ante tended, 3 Farsoiac 24-pin " 
enz-Grotes orrnal- ende 

Akzidenz-Grotesk-Medium-Extended Fuj tsu DL pin, and others 


Akzidenz-Grotesk-Bold-Extended Use GoScript with: 


Aldus PageMaker 

Xerox Ventura Publisher 
Microsoft Word 4.0 
WordPerfect 5.0, and others 


dy-Bold 
Goudy-ExtraBold 
Old-Town 


See your local dealer or call: 


Limited offer. One per retall customer. Cell for detalls. La S e iG Oo ; | nN Cc : 


This page printed on a Hewlett-Packard LaserJet Series II with GoScript Plus 9369 Carroil Park Drive, Ste. A 


Requirements: IBM PC/XT/AT, PS/2 or compatible; DOS 3.0 or later, 640KB system memory (min. San Diego, CA 92121 USA 
550KB avail); fixed disk; 1 or 2MB LIM EMS expanded memory RECOMMENDED; math coprocessor TEL: (619) 450-4600 

optional, Laser printers require minimum 1MB in printer to print a full letter-size page al 300 OPI. 9 

GoScriptis a registered trademark of LaserGo, inc. PostScript isa registered trademark of Adobe FAX: (619) 450-9334 
Systems, Inc. All other product names are trademarks of their respective manufacturers. Order: (800) 451-0088 
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The first affordable 800x400 
PostScript laser printer. 


800 x 400 


300 x 300 


Until now, you had a choice: compromise 
your graphic standards with a 300 x 300 
laser, or compromise your finances with a 
higher resolution printer 

Now there's the NewGen TurboPS/400 
with a standard printing resolution of 400 
x 400 dpi. That's almost twice the resolu- 
tion of standard 300 dpi printers — at 
about the same price. 

If you need even higher resolution, you 
can upgrade to 800 x 400 dpi with our 
resolution upgrade kit. You'll get the reso- 
lution you need to print fine-lined graphics 
and smooth fonts, and save time and 
money by printing your own masters. And 
best of all, you can get 800 x 400 resolu- 
tion at about half the cost of high-priced 
imagesetters. 

No wonder our competition is fading. 
It's faster, too. 

NewGen's dual-processor controller 
design, utilizing a 2OMHz graphics RISC 


processor, gives us the fastest PostScript- 
compatible desktop laser you can buy. in 
fact, it will print most pages three to five 
times faster than the Apple LaserWriter® 
lINTX and blow the doors off anything else 
in its class. 

IBM® and Macintosh® compatibility. 
The TurboPS/300 gives you plug and play 
Macintosh compatibility — with Laser- 
Writer INTX compatibility, AppleTalk® 
interface, Adobe® downloadable font 


support and 35 Mac screen/printer fonts. 
IBM compatibility includes HP LaserJet 
1l® HPGL and Epson® emulations, and par- 
allel/serial interfaces. 
Free test results. 
To get the full story on the high-resolution, 
high-speed TurboPS/400, call NewGen at 
(714) 641-8900. We'll send you a package 
including timing test results, print samples 
and the lowdown on our other remark- 
able laser, the TurboPS/300. 
We'll also send the name of a NewGen 
reseller in your area. So you can see for 
yourself. And believe. 


14/1 NewGen Systems Corporation” 
17580 Newhope Street 
Fountain Valley, CA 92708 
Telephone (714) 641-8900 


NewGen, NewGen Systems Corporation, NewGen lago, TurboPS/300 and TurboPS/400 are trademarks of NewGen Systems Corporation. 
All other brand product names are trademarks or registered trademarks of thew respecuve compames. 


Adobe and PostScnpt are registered trademarks of Adobe Systems, inc. 


NewGen's compatible interpreter is compatible with Adobe PostScnpt. 
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Qume Corp., 500 Yosemite Dr., Milpitas, CA 
95035, (800) 223-2479. 

List Price: $4,499 

Oimensions (HWD): 9x 15.5. 14 5in, 

Weight: 35 2 ibs. 

Emulations: PostScnpt 

In Short: The list pnce is low, but no lower than 
that ol some other serious competitors. Still, this 
printer is small and light and has a powerful RISC 
processor as well as some bonus typelaces. But 
in the end, its slow output speed makes it less 
attractive than the similarly pnced competition. 
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(LCS) engine, which uses a halogen light 
behind a series of liquid crystal cells. 

The printer produces good images, 
with even toner distribution over solid 
black areas. The single flaw in print quali- 
ty showed up in the dark gray areas, which 
tended to fill in a bit, becoming darker than 
they should have been and losing some 
definition. 

The printer’s controller is also a bit un- 
usual. It uses the Weitek RISC processor, 
a 32-bit chip that is rated at 4 mips and is 
designed from the ground up to work in 
fast controllers for page description lan- 
guages. It is backed up by 3MB of mem- 
ory in the CrystalPrint Publisher. 

The CrystalPrint Publisher does not run 
Adobe PostScript. It uses Qume’s own 
emulation, which the company claims is 
compatible with Version 47.0 of Post- 
Script. No command-compatibility prob- 
lems showed up on PC Labs tests of the 
printer, which came with Version 3.00 
ROMs installed. The typefaces were not 
quite the same as Adobe PostScript’s, 
when compared with the test output froma 
half-dozen true PostScript printers, the 
CrystalPrint Publisher’s text was visibly 
different. For example, the Courier font 








was noticeably darker on the CrystalPrint 
and the Palatino characters were lighter, 
especially in italics. 

On the other hand, the CrystalPrint 
came with some bonus type styles built 
into the controller. Instead of the typical 35 
fonts, there are 39; added are Helvetica 
Black and Helvetica Light, each in upright 
and oblique styles. As long as you don’t 
have to match output precisely with that of 
a true PostScript printer, these extra type 
styles can be an attractive value. 

In the end, the CrystalPrint Publisher’s 
slow speed is its downfall. There are other 
printers for about the same list price with 
faster text and graphics speeds, plus true 
Adobe PostScript. If you need the extra 
space that the compact Qume will afford 
you or you want the extra four typefaces no 
matter what, then the CrystalPrint Publish- 
er is worth consideration. If these are not 
compelling reasons, however, you will 
find a better bargain elsewhere. 


Raster Devices Direct 


Impression 


by Alfred Poor 

The Raster Devices Direct Impression is 
an unorthodox machine whose strengths 
make it difficult to evaluate. The system 
comes with drivers for Microsoft Win- 
dows, GEM, Ventura Publisher, and 
Microsoft Word (plus anew one for Word- 
Perfect 5.0 not included in the tested unit), 
which, unfortunately, the PC Labs printer 
benchmark tests are not designed to test. 


Raster Devices Direct Impression 


Fonts & Features 


HP LaserJet Pius 
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Tha Raster Devices Direct Impression 


comes with Bitatream fonl outlines and 
programa for making bitmapped typefacea. 








Raster Devices Direct, P.O. Box 5629, 

Hopkins, MN 55343, (800) 468-1732, (612) 941- 
4919. 

List Price: $2,495; CAD-PAC (HPGL, AutoCAD, 
-PLT, .DFX) emulation software, $295. 
Dimensions (HWD): 8 x 25.5 x 17.51n. 

Weight: 37 5 lbs. 

Emulations: HP LaserJet Plus 

In Short: The Impression ts ol interest onty if you 
use one of the applhcatons supported by its 
Special drivers. tts limited and flawed LaserJet 
Plus emulation ts of questionable utility and may 
lead to problems with some programs. 
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The $2,495 laser printer also offers HP 
LaserJet Plus compatibility, but with 
mixed results. 

The Impression comprises three sepa- 
raie components: a stripped Ricoh 1060 
6-page-per-minute laser print engine, a 
two-thirds-length interface card for your 
PC, and at least 3MB of data and programs 
that you download onto your hard disk. 
The controller card, which is the key to this 
printer, doesn’t have PostScript or PCL or, 
for that matter, any other standard emula- 
tion. It is actually a special card manufac- 
tured by LaserMaster for Raster Devices. 
LaserMaster makes an add-on controller 
for Canon engine printers, called the Cap- 
Card, which uses the same software as the 
Impression. 

The software consists of Bitstream font 
outlines and programs that can use them to 
generate bitmapped font files. Other soft- 
ware includes configuration utilities, a 
LaserJet emulation program, and a TSR 
that intercepts output and sends it to the 
controller card. The real strength of the 
system is its application-specific drivers, 
which give you features and special effects 
that rival those found in PostScript. Ac- 
cording to Raster Devices, these drivers 
end up making the Impression much faster 
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LASERMASTER 1000: 


Typesetter-Quality 1,000 by 400 dpi 


by Edward Mendelson 

If the LaserMaster 1000 were invited to 
a masquerade party, it wouldn't have to 
put on a disguise. When you see it sit- 
ting on a desktop, it looks exactly like 
any run-of-the-mill clone of the 300- 
dot-per-inch HP LaserJet Series Il. The 
surprise comes when you pick up a 
sheet of paper from its output tray. The 
LaserMaster 1000 produces 1 ,000- by 
400-dpi (horizontal by vertical) output 
that’s virtually indistinguishable from 
that of a $30,000 typesetter, and it does 
so at the astonishing rate of 4 or 5 pages 
per minute—or more. The quality of 
the type, using scalable Bitstream 
fonts, is by far the best you can find on a 
desktop, and the reproduction of the 
graphics and halftones is so close to the 
best that the difference is completely in- 
significant. 

The LaserMaster 1000 consists of 
two separate units: the $2,500 printer it- 
self and a controller card that sits in 
your computer. The controller card. 
which carries 6MB of RAM. costs 
$4,995 for AT-bus and $5,495 for Mi- 
cro Channel machines. Connected by a 
thick cable supplied with the printer, 
this combination produces comparable 
text quality and a graphics output al- 
Most as good as that from the 600-dpi 
Varityper VT600P (reviewed here), 
which costs more than twice as much. 

The LaserMaster 1000 is built 
around a special Canon engine that 
doesn’t have a model number but looks 
identical to the workhorse 386SX en- 


than either an Apple LaserWriter or a 
LaserJet Series Il. 

But without these drivers, the Impres- 
sion ran our tests rather slowly: it took 
about 4 ppm while printing text, and it re- 
quired a full 2 minutes to complete the 
graphics image. The HP emulation is in- 
complete: it doesn’t correctly produce a 
Line Printer typeface (it uses a proportion- 
al font instead), and it also fails to support 
some of the fundamental PCL commands, 
including macros as well as the proportion- 
al-spacing command. It passed most of the 
PCL torture-test challenges; however, on 
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gine in the LaserJet Series Il. The en- 
gine is hot-rodded by Canon to achieve 
a vertical resolution of 400 dpi, and the 
electronics on the controller card in- 
crease the horizontal resolution to 
1,000 dpi. The vertical resolution is 
limited by the mechanism that rotates 
the drum and can't be increased until 
the arrival of a wholly new generation 
of laser engines. 

You won't buy the LaserMaster 
1000 to use as a glorified typewriter. As 
shipped, you can use it only with Page- 
Maker and other Windows applica- 
tions, Ventura and other GEM applica- 
tions, AutoCAD, WordPerfect, and 
Microsoft Word. The WordPerfect and 
Word drivers are limited to 400 by 400 
dpi, but all the others allow full 1,000 
by 400 resolution. A Presentation Man- 
ager driver will be available soon, and 
more DOS drivers are on the way from 
Z-Soft and other vendors. 

The LaserMaster 1000°s depen- 
dence on these drivers is the reason we 
excluded it from the regular reviews in 


this issue. One of our requirements was 
that a printer come with at least one of 
the standard PC printer emulations: Ap- 
ple LaserWriter (PostScript), IBM 
Graphics, IBM Proprinter, Epson, HP 
LaserJet, and Diablo. The LaserMaster 
1000 doesn't have any of them. 

The drivers communicate to the 
printer via a 30K TSR. The Windows 
and Ventura drivers load the TSR di- 
rectly, but with WordPerfect and Word 
they have to be loaded via a batch file. 
If you have a 386 computer, you can 
use a memory manager like QEMM- 
386 or 386-to-the-Max to load the TSR 
in high memory so it doesn’t take a bite 
out of DOS's 640K. 

The LaserMaster comes with 35 Bit- 
stream fonts equivalent to the 35 fonts 
supplied with most PostScript printers. 
Store the outlines and other control 
software on your hard disk, then load 
them on to the controller through a 
command in your AUTOEXEC.BAT. 
On a 386 machine, the software takes 
only 2 to 3 seconds to load. You can 
convert Bitstream's Fontware typeface 
outline into a LaserMaster font. By de- 
fault, LaserMaster fonts use the stan- 
dard PostScript character set, but a.utili- 


$7,49S PostScript 1,000- by 400-dpl laser and controller card 
ye 





one try the page prompted the controller to 
perform a dump of its font memory. 

The package has other troubles. The 
documentation looks good in its attractive 
binder with slipcase, but the information is 
not always presented clearly, and in some 
cases it is simply wrong. For example, the 
installation instructions direct you to install 
the software so that it uses a port other than 
the one installed in your computer. When | 
couldn't get the PC Labs benchmark tests 
to produce output, the Raster Devices 
technical support representative instructed 
me to reinstall the software so it would ad- 


dress the same port that existed in the ma- 
chine. This was a direct contradiction to 
the manual, but it solved the problem. Be- 
yond this conflict with support, the manual 
doesn’t make it clear that not all the Laser- 
Jet Plus commands are included in the em- 
ulation. This is essential information, 
without one command, the controller 
failed to find the Line Printer font as part of 
the benchmark tests and found a propor- 
tional font instead. 

The bottom line is that the Raster De- 
vices Direct Impression holds forth the 
promise of a fast printer with as much for- 


ty now in the works will let you use any 
of more than 500 characters in the com- 
plete Bitstream symbol set. 

LaserMaster’s PageMaker and Ven- 
tura drivers give you all the flexibility 
of PostScript at much greater speed. 
LaserMaster’s special effects include 
fonts scalable up to 1,200 points—even 
if the application won’t directly support 
large-size type. Text in any Bitstream 
typeface can be stretched, slanted, 
sheared, sloped, flipped, rotated, or 
filled in with any pattern you like. And 
you can place type against virtually any 
kind of shaded or patterned back- 
ground. These special effects aren’t 
visible on-screen unless you use one of 
LaserMaster’s own EGA controllers, 
but they print perfectly. 

Encapsulated PostScript files can’t 
be printed directly from an application, 
but with a separate utility, PostScript 
print files can be printed from the DOS 
command line. The translation is more 
exact at 400 by 400 dpi than at 1,000 by 
400, but that’s still almost twice the res- 
olution of most desktop PostScript 
printers. A similar utility lets you print 
HPGL files. 

The LaserMaster’s 1,000- by 400- 
dpi output looks slightly better in por- 
trait than in landscape mode. This is be- 
cause the letters of the Roman alphabet 
are shaped so that high horizontal reso- 
lution makes more of an impact than 
high vertical resolution. In landscape 
mode, the benefit of ! 000 dpi is some- 
what wasted on the vertical axis, where 
it does less good. 

The only headache with the Laser- 
Master’s graphics comes the first time 
you print a TIFF file in PageMaker. 


matting power as a PostScript printer or 
more, but at the price of a LaserJet clone. 
Actually, this promise can only be realized 
using the programs supported by its driv- 
ers. Since we were not able to test these 
drivers with PC Labs benchmark tests, 1 
cannot report on their value. If you intend 
to rely on the LaserJet Plus emulation, 
however, you may be disappointed. Ulti- 
mately, you should get this printer only if 
you plan to use it almost exclusively for 
applications supported by its custom driv- 
ers and if you are willing to take a risk in 
order to save some money. 





Unless you use the PageMaker image 
control to adjust the number of scafi 
lines to about 90 per page, the output 
won’t look very good. Unfortunately, 
the manual does not do an adequate job 
of explaining this problem. 

Without the standard PC emula- 
tions, PC Labs speed tests could not be 
performed formally. In informal test- 
ing, the LaserMaster achieved speeds 
of 4 or 5 ppm for text and small-scale 
graphics at 1,000 by 400 dpi. You can 
increase the speed to 8 ppm by printing 
at 400 by 400 dpi. Graphics inevitably 
slow down printing, but by a far smaller 
degree than in most PostScript and all 
LaserJet-compatible printers. 

Although it looks like a laser printer, 
the LaserMaster 1000 is in fact the first 
plain-paper typesetter that fits on your 
desktop. Its output is far better than that 
from printers selling at twice the price, 
but without a speed penalty. The Laser- 
Master 1000 doesn’t emulate other 
printers—and it doesn’t need to be- 
cause nothing approaches its combina- 
tion of price, convenience, and above 
all, quality. r 


LaserMaster 1000 

LaserMaster Corp., 7156 Shady Oak 
Rd., Eden Prairie, MN 55344; (612) 
944-6069. 

List Price: Printer unit, $2,500; 
standard bus controller, $4,995; Micro 
Dimensions: 16 x 19x 6.5 in. Weight: 
38 Ibs. (printer only). Emulations: 
PostScript emulator. Utilities for printing 
PostScript and HPGL print files are 
included. 
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Ricoh PC Laser 
6000/PS 


by Alfred Poor 
How you see the Ricoh PC Laser 6000/PS 
depends on your perspective: given its list 
price of $4,495, you can see it either as an 
expensive 6-page-per-minute laser printer 
or as an inexpensive PostScript printer. 
There is a bit of truth to both points of 
view, but neither adds up to an outstanding 
value. 

The 6000/PS is based on the widely 
used Ricoh 1060 engine, which has a 


6-ppm rating and a bad reputation caused 
by some problems with early versions of 
the engine. The engine model used in the 
6000/PS has undergone improvments in 
some important areas, including changes 
to the developer, toner units, and power 
supply. 

The print engine uses separate toner, 
developer, and photosensitive drum com- 
ponents. These pieces interlock in a frame 
in the base of the engine, but the arrange- 
ment has a flimsy feel to it. One aspect of 
this engine that I particularly dislike is that 


Ricoh PC Laser 6000/PS 
Fonts & Features 


Helvetica Timea = Courier ~—_Line printer 
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The Ricoh PC Laser 6000/PS comes with 
the 35 standard Adobe PostScript fonts. 





the fragile drum is not protected from 
scratches during installation. On the other 
hand, the printer offers faceup and face- 
down output, with cassette and manual pa- 
per feed, and it has a straight-through pa- 
per path available for thicker paper. 

While the 6000/PS uses an inexpensive 
engine, it doesn’t cut comers in its control- 
ler. It uses genuine Adobe PostScript, Ver- 
sion 50.5, complete with the full comple- 
ment of 35 standard typeface outlines in 
ROM. The controller is driven by a Motor- 
ola 68000 CPU running at 16.67 MHz and 
has a full 2MB of RAM at its disposal. If 
needed, you can even upgrade the memory 
to 4MB. 

The controller is flexible as to how it 
gets its data; you can use parallel, serial, 
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*Suggested U.S. list prices: 
LaserJet IIP $1495; 
LaserJet Series II $2695. 
Dealer prices vary. 





At only $1495; it’s got your name on it. 


The HP LaserJet printer 
family has expanded— 
in a small way. 


The new HP LaserJet IIP (as 
in Personal) fits right on your 
desk. And, with a price almost 
half of the multi-user LaserJet 
Series II* into most budgets. 


Its simple front panel gives 
you easy, push-button control 
over the menu, the 14 internal 
fonts, form feed and other 
functions. It handles four 
different paper sizes: letter, 
legal, executive and A4,as 
well as envelopes. In portrait 


or landscape configura- 


tions. At four pages a minute. 


From one or two paper bins 
(the second is optional). 


The 512K standard memory 
is upgradable to 4.5 Mbytes 
for more complex graphics 
and publishing programs. 





The new HP LaserJet HP printer. 


And, of course, 
our new printer 
is compatible with the HP 
LaserJet Series II and virtually 
all popular PC software, 


So call 1-800-752-0900, 
Ext. 277J for your nearest 
authorized HP dealer. Then 
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introduce people at your 
company to their very own 
HP LaserJets. 


There is a better way. 
@ HEWLETT 
LB PACKARD 


AppleTalk, or RS-422A interfaces to 
make the connection to your computer. 
Even the printer command set is flexible: 
the 6000/PS has HP LaserJet Series I em- 
ulation included as a standard feature. 

In terms of performance, the results 
were about what might be expected, given 
the engine’s specs. The PostScript graph- 
ics times were a bit slower than those of 
most 8-ppm competitors, as were its La- 
serJet-mode graphics (though the 6000/PS 
LaserJet mode was much faster than its 
PostScript mode). In the text speed test, 
both modes clocked in at between 5 and 6 
ppm, in line with the engine’s rating but no 
match for 8-ppm machines. 

One of the biggest disappointments 
with the 6000/PS is its implementation of 
the LaserJet mode. As far as it goes, it does 
an excellent job of emulating the original; 
it passed the PC Labs torture test without 
difficulty. Unfortunately, the Ricoh engi- 
neers opted to slavishly copy the Laser- 
Jet's capabilities, even to the point of limit- 
ing the 6000/PS: you can’t access any of 
the advantages of the PostScript side from 
the LaserJet mode. You get only the Cou- 
rier and Line Printer fonts found on a Se- 
ries IE, and can’t get at the Times Roman or 
other useful PostScript typefaces. You 
also cannot resize the fonts in LaserJet 


Be 


Ricoh Corp.. Penpheral Products Division, 3001 
Orchard Pkwy., San Jose, CA 95134; (800) 447- 
4264, (408) 432-8800. 

Ust Price: $4,495 

Dimensions (HWD): 9.25 x 25 x 16.5 in. 
Weighi: 37 Ibs. 

Emulations: HP LaserJet Series li, PostScnpt 
in Short; The 6000/PS has plenty of good 
features, but ts slow Ricoh 6-ppm engine and. 
limited LaserJet-emulation mode cut into its 
appeal Its ist pnce isn't low enough to make ts 
compelling value when compared with other low- 
end PostScnpt competitors 
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mode. Other PostScript printers that offer 
LaserJet emulation include all these extra 
capabilities, and the value of the Ricoh 
6000/PS is diminished by their absence. 

But the biggest problem this printer 
faces is its price. There are other PostScript 
machines on the market at similar prices 
with faster engines and more features. As a 
result, the 6000/PS falls short of the mark, 
and you will find better value in a low-end 
PostScript printer elsewhere. 


Spear Desktop Laser 
Printer 

by Edward Mendelson 

Imagine a printer with the functions of the 
HP LaserJet Series II, but less solid in con- 
struction and less convenient in design, 
and you'll know what to expect from Spear 
Technology’s $1 ,355 Desktop Laser Print- 
er. And if you’ve already read the reviews 
of Desktop Systems’ Desktop Laser Beam 
printer, the Epson EPL-6000, and the 
Mannesman Tally 905—all of which are 
based on a TEC engine—you’ll have an 
even better idea of what to expect: the four 
are strikingly similar. Spear’s model sports 
the lowest price tag. 

The TEC engine used in the Spear 
Desktop Laser Printer produces blacks as 
solid and dark as—if not a bit darker 
than—the Canon SX engine’s. Along with 
this printer’s attractively small footprint 
and attractively small price come some un- 
attractively annoying small problems. 

The printer’s size may be its best fea- 
ture. It occupies a mere 16-inch square of 
desktop real estate, although the 100-sheet 
paper cassette extends 8 more inches from 
the right-hand side. But the printer’s light- 
weight construction has a distinctly flimsy 
feel. Without much provocation, the plas- 
tic top of the cassette tray cracked in the 
first hour of testing. 

The paper path, like that of the LaserJet 
Series II, drops the output facedown in the 
top panel. By pressing a lever, you can 
switch to a straight path that exits from a 
slot on the left side. The printer doesn’t 
come with a tray to catch the straight- 
through output, so you’! have to either let 
the paper fal! on your desk or buy an op- 
tional tray from Spear. Spear hasn’t yet 
settled on the tray's cost. 

The TEC engine uses a separate toner 
cartridge and drum—a much less conve- 


nient system than Canon’s. A $65 toner 
cartridge should last about | ,500 pages be- 
fore it needs replacement; the drum, whose 
replacement price wasn’t set at the time of 
this review, should last about 10,000 
pages. The printer’s 512K RAM is stan- 
dard; Spear’s proprietary memory boards 
will let you add 1MB, 2MB, or 4MB. Un- 
til the TEC engine becomes more common 
in the marketplace, you may need to go di- 
rectly to Spear for supplies. 

Spear builds LaserJet Series II emula- 
tion into the printer, so you can plug virtu- 
ally any font cartridge into its two slots or 
download any standard soft font. You can 
also make use of the slots for an optional 
emulation cartridge to make the printer act 
like either a Diablo 630, Epson FX-80 
Pius, or IBM Proprinter XL, depending on 
which $149 cartridge you choose. You can 
then switch emulations using one of the 
membrane buttons on the control panel. 

The Spear’s built-in LaserJet II emula- 
tion produced mixed results on PC Labs 
tests. It printed solid, consistent text and 
graphics approaching the quality of the 
second-generation Canon engine. But its 
speed was another matter; the graphics file 
took almost a minute and the 20-page text 
file printed at a leisurely 5.2 pages per 
minute (Spear claims 6 ppm). In addition, 
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The Spear Desktop Laser Printer comes 
with Bitstresm fonts but accepts HP- 
compalible font cartridges and soft fonts. 





the printer stumbled badly over the Laser- 
Jet-emulation torture test: the LED display 
flashed its standard ‘‘Processing’’ mes- 
sage, but the printer never bothered to print 
the file. 

Spear's technical staff suggested one or 
two solutions that didn’t work. Finally, by 
mere accident, I found that about three- 
fourths of the first page of the file would 
print after 1 switched off the computer. 
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In today's fast-paced, value-conscious world, a success- 
ful executive must be versatile, dependable, and respon- 
sive to client needs. Office Automation Systems’ new 
LaserPro EXEC™ laser printer Is all that and more! 

The LaserPro EXEC has Contacts! No need to learn 
new software. The LaserPro EXEC Is compatible with the 
H-P LaserJet” Series Il, and familiar with the 
most popular soft ware packages, such as Lotus i-2-3 

Aldus PageMaker? Ventura 
Publisher," and 
WordPerfect? 







The LaserPro 
EXEC is Smart! 
Comes with 512K 
of memory, easily 
expandable to 
4.5M. Six standard 
fonts resident, you 
also can use H-P 
and compatible 
font cartridges. 
General, legal, and technical word processing, forms 
generation, spreadsheets, reports, and desktop publish- 
ing are no problem for the LaserPro EXEC. 

The LaserPro EXEC Is Dependable! A rugged 
workaholic, the LaserPro EXEC operates at six pages per 
minute, with a monthly duty cycle of 3000 pages. Works 
well alone, or can coordinate with groups. 

The LaserPro EXEC Produces! Resolution Is 300 dots 
per inch—both text and graphics are crisp, clean, and 
easy to read. Prints single sheets, envelopes, transparen- 
cies, and labels on its own. 

The LaserPro EXEC Is Cost-Effective! With separate, 
easy-to-replace toner cartridges and drum kits, you can 
perform most of the standard maintenance yourself — 
NO NEED FOR A SERVICE CALL! In addition, cartridges 
are available so the LaserPro EXEC can emulate the 

Diablo” 630, the Epson® FX-80+™ 


v and the IBM* 
mene = ~ 
— 
— 





ProPrinter. 





Contact your reseller to arrange a meeting witha 
LaserPro EXEC today. For the LaserPro dealer/distributor 
nearest you, cali 619-452-9400, 
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Keep your hands 
where they belong. 


Odd as it may seem, the mere act 
of lifting your hands to poke 
among the function keys on your 
keyboard can slow you down as 
you write. It may not seem like 
much each time, but multiply the 
time lost in drafting a report or 
even a letter, and it adds up. A lot. 
That's why our newest release, 
WORDSTAR 5.5°, can help you 
work faster. A powerful,full-fea- 
tured word processing package, 
WORDSTAR 5.5 is the only lead- 
ing word processing software pro- 
gram designed to help you keep 
your hands where they belong - on 
the home row — and work faster. 
You don’t type by touch? 
WORDSTAR 5.5 is the first 
word processing pro- 
gram to incorporate 


the IBM Systems Applications 
Architecture™ (SAA) “pull down” 
menus. So you can find the func- 
tions you want by a simple “point 
and shoot.” Using the “pull down” 
menus also helps you learn 
WORDSTAR 5.5 quickly and easily. 

Add powerful features like inte- 
grated text and graphics, industry 
leading Advanced Page Preview™, 
style sheets, direct import of Lotus 
1-2-3° and dBase? files; plus supe- 
rior printer support capabilities, 
file conversion to and from other 
popular word processors — — and 
you'll understand why over 3.5 mil- 
lion users worldwide work faster 
with WORDSTAR. 

The benefits of unlimited toll- 
free technical support are also 
available for registered users. 

See your local WORDSTAR 
dealer, or, call 1-800-227-5609 
for more information. 


WORDSTAR.5.5 


Visit us at Comdex, Booth 1158 


‘WordStar and the WordStar logo are registered trademarks, and Advanced Page Preview is a trademark of WordStar Intemational, Ali other trademarks 


belong to their respective holders. 
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Spear Technology, 710A Landwehr Rd., 
Northbrook, IL 60082; (800) 282-1212, (312) 
480-7300. 

List Price: $1,355; Diablo 630, Epson FX-80 
Plus, IBM Proprinter XL emulation cartndges, 
$149 each. 

Dimensiona (HWD): 8 3x 24 5x 165in. 
Weight: 35 Ibs. 

Emulations: HP LaserJet Senes I 

In Short: Spear's compaci, inexpensive pnnter is 
an impertect imitation of the LaserJet Senes Il: it 
could not pant the PC Labs LaserJet emulation 
file Text prints at a slow 5.2 ppm. Separate toner 
cartndges and photoconductors are an 
unnecessary Inconvemence, and supplies may 
be hard to get unless you order directly from the 
vendor. You may want to wart for next year’s 
version of this TEC-based laser 
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Turning off the printer to eject the test page 
worked consistently in PC Labs, but you 
may not find it a practical method for real- 
world applications. 

Spear suggested that the problem with 
the emulation test page resulted from dif- 
ferences between the ways the Desktop 
Laser Printer and the LaserJet manage 
their internal buffers. A more likely expla- 
nation may be that the Spear emulation 
can’t handle LaserJet macros—a deficien- 
cy also uncovered in tests of the TEC- 
based Mannesmann Talley 905. The sec- 
tion of the test file that finally came out of 
the printer stopped exactly at the point 
where the file used a macro to printa verti- 
cal line. Most applications don’t use PCL 
macros when printing on a LaserJet, but 
this printer may give you problems if you 
use an application that does. 

The manual presents other problems. 
The diagram of the control panel doesn't 
match the descriptive text, and neither the 
diagram nor the text matches the control 
panel on the printer itself. Information on 
the control panel’s configuration menu is 





confusingly scattered among different sec- 
tions, and some of the diagrams either lack 
captions or obviously don’t belong with 
the adjacenttext. 

The printer’s internal fonts correspond 
to the ones inthe LaserJet II: Courier, Cou- 
rier Bold, and Line Printer in portrait and 
landscape. The fonts are generally a close 
match to HP’s, although the copyright and 
registered symbols are squashed ovals in- 
stead of circles. The printer ships with ten 
disks of Bitstream soft fonts, comprising 
portrait and landscape equivalents of 
Times Roman and Helvetica in sizes from 
6 to 30 points in normal, italic, and bold 
styles. 

Spear’s customers get 90 days of on- 
site service, as well as copies of Insight 
Development's Laser Control and Laser 
Plotter software packages. Laser Control 
downloads and selects fonts; it also lets 
you emulate standard dot matrix and daisy 
wheel printers using a TSR converter in- 
stead of one of the optional emulation car- 
tridges. If you use up-to-date applications, 
you won’t need it. Laser Plotter lets you 
print plotter output on a laser printer, but 
you have to print the output to disk first. 

Despite its problems, the Desktop La- 
ser Printer may be worth considering if you 
have neither a wide desk nor a thick wallet, 
and if your printing needs are so basic that 
you don’t need to worry about arcane 
points of compatibility. Otherwise, you 
may want to let the TEC engine mature a 
bit longer before falling on this Spear. 


Talaris 1590-T 
Printstation 

by Trudy Neuhaus 

Weighing in at 95 pounds and carrying a 
list price that starts at $7,990, the Talaris 
1590 Printstation, rated at 15 pages per 
minute, is a formidable contender in the 
printer-sharing or LAN division. 

Out of the box, the 1590-T supplies 43 
standard fonts, 3MB of memory (expand- 
able to 5.5MB), and emulations for the 
Hewlett-Packard LaserJet Series II], DEC 
LNO3 Plus, Tektronix 4014, and Diablo 
630 ECS, as well as a straight ASCII 
dump. You can choose a serial, parallel, 
SCSI, or Ethernet interface. 

We tested the 97-pound 1590-T ‘*Tur- 
bo’? model ($9,490), which boosts the 
34010 Graphics System Processor (GSP) 















Talaris 1590-T Printstation 
Fonts & Features 
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The Talaria 1590-T Printstalion comes with 
a 43-font PostScript emulator In firmware. 






speed from 40 to 50 MHz (both models use 
a 10-MHz 32016 CPU) and increases the 
memory to its maximum of 5.5MB. Of 
that memory, 512K is user-configurable 
for dynamic font and macro storage. The 
PostScript emulation option for the 1590-T 
adds another $2,000 to its cost. This option 
includes 35 PostScript fonts, Adobe- 
compatible CAI PostScript in firmware, 
and a $950 32MB extemal hard disk. 

Once the 1590-T is configured, all op- 
tions are selectable through software in the 
users’ computers, so each person on the 
network can customize the output. Its three 
well-organized and well-illustrated man- 
uals contain frequent and helpful summary 
reference tables. Initial setup, however, 
proved trying. Even with the help of nine 
LED indicators and a 16-character LCD 
readout on the control panel, operating the 
five membrane push buttons that configure 
the printer was anything but intuitive. Be- 
tween referring to the manuals and the aid 
of a helpful technical support staff at Ta- 
laris, we were able to get the Printstation 
up and running in its standard printer set- 
up, but the job is clearly designed for an 
MIS or IC professional. 

The Talaris 1590-T scored well above 
average on PC Labs speed tests. In the HP 
LaserJet Series I] emulation, it clocked 
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Talanis, 6059 Comerstone Coun West, 

P.O. Box 261580, San Diego, CA 92126; (819) 
587-0787 

List Price: $9,490, with 5.5MB ot system 
memory and PostScnpt option (including 35 
fonts, firmware, and a 32MB external 

hard disk). $11,490. 

Dimensions (HWD): 16 75 x 21.25 x 25.75 in. 
Weight: 97 ibs 

Emulations: DEC LINO Pius, Diablo 630 ECS, 
HP LaserJet Senes Il, Tektronix 4014 

In Short: The Talans 1590-T ts fast and flexible It 
comes standard with 43 fonts and has severa! 
emulation modes. Interfaces include senal, 
paratiel, SCSI, and Ethemet. This one's a good 
bet for a LAN or other pnnter-sharing 
environment, 
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13.4 ppm in the text speed test and took 
2.2 minutes to print the graphics page. In 
PostScript mode, it scored 11.02 ppm for 
text and took 14.87 minutes to produce the 
graphics image. 

The 300- by 300-dot-per-inch graphics 
and text output, in both the LaserJet Il and 
PostScript modes, was clear and crisp. 
However, a close look at the graphics 
printed in the LaserJet Il mode revealed 
that the dark areas were less solid than 
those in the LaserJet’s output. Similarly, 
the lighter areas were that much lighter and 
thus tended to lose the pattern. The Post- 
Script output produced blacker blacks, and 
the edges were smoother. Overall, the text 
and graphics resolution in both emulations 
was very high. 

The 1590-T goes beyond the fonts of 
the LaserJet Series II and offers 8-, 10-, 
12-, 18-, and 28-point Swiss (Helvetica); 
10- and 12-point Courier; and Line Printer. 
Further, the printer’s GSP adds enhance- 
ments on the fly. Additional font car- 
tridges are available for $375 to $775 per 
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set. If you wish, the manufacturer will load 
the fonts directly onto the hard disk at no 
extra charge. Currently, there are no addi- 
tional fonts available in PostScript. 

Two interchangeable 250-sheet letter- 
size trays are standard equipment. In addi- 
tion, the 1590-T can handle legal-size, 
half-letter-size, and the European A4-size 
paper. An optional | ,000-sheet bin is 
available for $795; legal-size trays cost 
$95. Minimum and maximum recom- 
mended paper weights are 16 and 24 
pounds, respectively. 

The manufacturer’s rated printer life 
expectancy is 1.5 million pages. Mainte- 
nance is suggested at 25,000-copy inter- 
vals (approximately one month), and toner 
should be replaced every 3,000 to 5,000 
copies. Excluding maintenance, the 
claimed cost per page is 3.8 cents. 

The Talaris 1590-T Printstation is a 
fast, ambitious printer. Its built-in flexibil- 
ity makes it well suited for office environ- 
ments that need more than one type of 
printer emulation or need to connect more 
than one type of computer to a common 
printer. 


Unisys AP 9206 


by Alfred Poor 

The Unisys AP 9206 carries a list price of 
$2,995 and comes with a host of standard 
features. While it is an extremely flexible 
machine, you need to look carefully to see 
if its extras will ultimately be useful in your 
applications and justify its price. 

The printer is built on the familiar Ri- 
coh 1060 laser print engine. Rated at 6 
Pages per minute, this compact unit offers 
good print quality. The toner coverage is 
gencrally even across large areas of black, 
though our test unit did show signs of thin 
spots on some of the benchmark test 
pages. The paper handling is flexible, with 
both manual and 150-sheet cassette feed, 
and allows both faceup and facedown out- 


put. 

But the heart of the Unisys AP 9206 is 
its highly flexible controller. It’s based on 
Office Automation Systems’ Express lan- 
guage, which offers a variety of interesting 
features. For example, it includes a num- 
ber of graphics primitives commands that 
make it easy to create lines, polygons, 
arcs, circles, patterns, and even pie charts. 
You can create bar codes in 39 different 
formats with a simple text command. 


te 


The AP 9206 controller also comes 
with fonts—ots of fonts. There are 22 dif- 
ferent type styles, each of which can be 
printed in any of 21 different attribute 
combinations, such as bold italic portrait 
or double-vertical landscape. These com- 
binations can use any of 41 character sets, 
which draw on a pool of 375 different 
characters. Not all of these combinations 
are available in all emulations, but you get 
plenty of variety all the same. And the Ex- 
press language contains some basic font 
outlines as well, which you can use to cre- 


Unisys AP 9206 
Fonts & Features 


HP LaserJet Plus 
Helvetica Times Courier —_Line printer 
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ate new fonts with near-infinite variety . 

Not many programs offer Express driv- 
ers, however, so the AP 9206 is designed 
to handle a variety of configurations. It 
comes with four different printer emula- 
tions: IBM Proprinter XL, Epson FX, Dia- 
blo 630, and HP LaserJet Plus. These 
choices mean that you should be able to 
run the printer with nearly any program on 
your shelf. Save room on that shelf for the 
AP 9206 documentation, it comes in seven 
manuals. 

The emulations themselves are not per- 
fect. The character sets used are not exact 
matches for the original printers, primarily 
in the higher-order characters. In the Pro- 
printer emulation, the first line of the test 
graphic was offset horizontally. Also, the 





If you think all 


ETHERNETS 
are created equal... 


think again... 





G/Ethernet 8-bit 
adapter 


G/ Ethernet 16-bit 
AT adapter 





hree high performance Ethernet adapters 
for NetWare that strictly comply with the 

IEEE 802.3 networking standard. So you 

get both the highest performing LAN* 








G/ Ethernet Micro Channel adapter 


Gateway also offers NetWare, as well as a full line 
of Ethernet accessories. You get the complete 
Ethernet LAN solution from a single source. 

And best of all, when you choose Gateway’s 


and the Ethernet standard. -<é => G/Ethernet, you get the product 
Gateway’s G/Ethernet is available x4 ie quality, reliability, and technical support 
today in 8-bit PC, 16-bit AT, and Micro se Ss that have made us one of the leading net- 


Channel Architecture versions. Whether 
you have IBM PCs, XTs, ATs, any of the 
PS/2s, or compatibles, you can connect 
them together with G/Ethernet adapters in 
any combination to build the fastest Ethernet 
LAN possible. 

G/Ethernet features special communications 
and queueing software to maximize your data 
access. It also has four times the on-board memory 
compared to most other Ethernets. So heavy data 
traffic, like spreadsheet or database applications 
between PCs on the LAN, won't slow you down. 


working companies, year in and year out. 


*Call today to get your FREE copy of the 
G/Ethernet performance benchmark report. 


1-800-367-6555 
(714) 553-1555 in California 
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Qateway 


2941 Alton Ave @ Irvine, CA 92714 


G/Ethernet 1s a trademark of Gateway Commumcations, Inc All other trademarks are of ther 
respective manufacturers. Copynght © 1988, Gateway Commumications, Inc All nghts reserved 





Unisys Corp., Box 500, Bluebell, PA 19424; (215) 
542-2240 

List Price: $2,995 

Dimensions (HWD): 9.25 x 32.5 x 16.25 in, 
Weight: 37 5 Ibs, 

Emulations: Diablo 630, Epson FX-80, HP 
LaserJet Plus, IBM Propnnter XL 

In Short: Packed with tonts and features, the AP 
9206 looks good at first, but flawed emulations, 
nonstandard fonts, and slow pnnt speed make its 
relatively high list pnce less attractive than that of 
some competing choices 
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AP 9206 failed the PCL torture test page 
because it couldn’t handle the downloaded 
font. According to a Unisys representa- 
tive, the company knows the cause of this 
difficulty and is preparing a revision for re- 
lease later this year. 

Then there is the issue of speed. A 
$3,000 list price is not uncommon, nor are 
6-ppm printers. However, the combina- 
tion does not make for a particularly ap- 
pealing value. The AP 9206 clocked a 
steady and respectable 5.8 ppm in all three 
tested emulations, but this is slow for the 
asking price. 

The Unisys AP 9206 is a near miss. It 
makes an effort to compensate for slow 
speed and a relatively high list price by 
adding lots of extra features. Unfortunate- 
ly, the extra fonts are of mixed value, and 
the emulations are not totally reliable. 
There are other printers available for basic 
applications that cost less or print faster, or 
both. 


Unisys AP 9215-1 


by Alfred Poor 

The basic Unisys AP 9215-1 comes with a 
list price of $5,995 and only the Diablo 
630 emulation mode, making it little more 
than a fast daisy wheel equivalent. Add the 
$290 LaserJet Plus emulation optton and 
you've got something—HP compatibility 
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LASER PRINTERS 


and a $6,285 price tag. Why would you 
pay about two and a half times as much as 
for a real LaserJet? The main reason is 
speed; rated at 15 pages per minute, the AP 
9215-1 tumed in an impressive 13.4 ppm 
on the PC Labs text speed test—nearly 
twice as fast as a typical 8-ppm-rated laser 
printer. 

The LaserJet Plus emulation comes on 
a ROM card the size and shape of a credit 
card. The card slips comfortably into a slot 
in the back of the printer, near the parallel 
and serial connectors. 

The AP 9215-1 with the emulation 
comes with ten different fonts, each avail- 
able in portrait or landscape orientation. 
These include Courier in 10 and 12 pitch, 
Prestige Elite, Letter Gothic, and Orator. 
You even get three proportional fonts: 
Century, Boldface, and Bold Italic. 

The emulation is good. It passed our 
PCL torture-test page with only three 
picky problems: the 2 percent shade was 
too light, the left margin was closer to the 
left edge of the page than on a LaserJet, 
and some of the higher-order characters 
were missing. 

The print quality is excellent, with solid 
black images and even toner coverage— 
largely the result of using the Ricoh 4150 
laser printer engine. In addition to high 
speed and good imaging, this engine also 
accommodates two paper bins, which each 
hold 250 sheets. 

The print engine is also the start of some 
of the problems with the AP 9215-1. Toner 
is separate from the drum and is installed in 
a drawer that can be tugged clear from the 
printer all too easily. Furthermore, | found 
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Fonts & Features 
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The Unisys AP 9215-1's LaserJet emulation 
comes with ten different lonts, each 
availabie in portralt or landscape. 
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Unisys Corp , Box 500, Bluebell, PA 19424; (215) 
542-2240 


List Price: $5.995; Epson FX-80, HP LaserJet 
Plus, IBM Proprinter emulation cards, $290 
each 

Dimensions (HWD): 16.75 x 21.25 x 261n. 
Weight: 88 Ibs. 

Emutstlons: Diablo 630 

in Short: Although tt offers high printing speed, 
good image quality, and a batch of fonts, the AP 
9215-1 ts no bargain when you add up its limited 
emulations and other shortcomings and match 
them with its relatively high pnce, 
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it impossible to add toner without at least a 
small amount escaping from the bin. The 
drum is a flexible belt that is dangerously 
exposed to scratching and mishandling 
during installation. There is no manual 
feed option, no envelope handling, and no 
straight-through paper path for heavier pa- 
per stocks. 

The controller itself has problems. For 
this price, you might expect to get a bunch 
of good fonts with the HP LaserJet Plus 
emulation, Instead, the ones that come 
with the card are nothing but acollectionof 
rehashed daisy wheel fonts. And the fonts 
that are included don’t even offer a full Ro- 
man-8 character set such as that found on 
the LaserJet. There is no set equivalent to 
the IBM character set either, which many 
programs use for line drawing but which 
won't work here. 

All told, the Unisys AP 9215-1 comes 
up short. If you need a printer that is com- 
patible with the HP LaserJet Plus (or better 
yet, the Series IT) with twice the speed and 
twice the paper capacity for twice the price 
of a LaserJet, then buy two LaserJet Series 
Il printers. They’re a better bargain than 
just one of these. 


With us, 
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Very Good 
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You don't have to pay top dollar to get VGA color tech- 
nology in a monitor. 

Not when there's an alternative with the world class 
quality of Samtron. 
Our monitors are made in Korea, by Samsung Electron 

=wy Devices. One 
@ % of the largest 
j<—! monitor 


; _ =e 3 
4 Ot - manufacturers in the 


a 
— — world. But, while we 
I‘. I = > make monitors in volume, 








producisRetnesro’ We don't make them in 
TneintermavonalMaet every possible model. 
Just the most popular ones, refined for the 
international market. Like the 14” Samtron VGA color 
monitor you see on the right. 
That keeps the production runs high, the costs low. 
It's how we've been the money-saving alternative for 
smart monitor buyers in the U.S. and around the world 
since 1978. (Our service is also worldwide.) 


And it's why choosing a Samtron VGA monitor is as SAW a CIN 
brilliant as the 256 colors you'll get. 


SAMSUNG ELECTRON DEVICES AMERICA, INC. SAMSUNG ELEC DEVICES 
14251 €. FIRESTONE BLVD., SUITE 101, LA MIRADA, CA 90638 
TELEPHONE: (213) 802-8425 OR FAX: (213) 802-6820 
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We Could 
Tell You 
All About Our 
Desktop Laser 
Printer, 
With Its 
BuiltIn 
Adobe PostScript, 
Emulation 
bilities, 
Multi-Platform 
Connectivity, 
47 a oer 
Styles, 
isa 300 ah 





One look at the wide range of high-quality laser output 
you get with the IBM Personal Page Printer II, and you'll get 
the picture right away. 

Whether it’s an elaborate presentation 
or a simple letter, everything commands 
greater attention when it’s printed on the 
Personal Page Printer II. 

Adobe’ PostScript: One of the 
Page Printer II's biggest draws. 


C2 


Software From ne 
In addition to having more typefaces than any 


other desktop laser printer, its built-in PostScript® software 





Adobe. PostScagt and the PostScript logo are registered trademarks of Adobs Systems Incorporated. Apple and are 


Dratblo is a regestered tracemark of Kerox Corporaion. IBM @ a reqnetered trademark and Proprinter is a tradernark 


from Adobe® gives you an enormous amount of creative 
control. 

You're able to rotate and scale all your images and 
typefaces. All with dazzling results. 

And picture this. With PostScript, you can go directly 
to your typesetter for camera-ready copy or color separa- 
tions, without having to re-enter your data. A big advant- 
age when you've got budgets and deadlines to meet. 

Everyone will want to use this printer. And 
since it’s so flexible, everyone can. 


The versatility of the Page Printer II can be enhanced 


trademarks of Laser, of Hewiett- 
a Jet @ a fegpsiored trademark -Packard Corporaton. 


Or We Could 
Draw You A Picture. 
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even further by the new optional dual sheet and envelope 
feeder. And its flexibility is further enhanced by its new emu- 
lation mode switching software. It lets 
you automatically shift emulations from 
the HP Laserlet® PLUS to the IBM 


630, for extensive software compatibility. 


Century Schoolbook 
Palatino 


attached to virtually any PC through 
serial or parallel ports or to an Apple® 
system through an AppleTalk® interface, 
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everyone ean share the advantages of good-looking 


output. 


To bring all the benefits of the Personal Page 


Printer II into the picture at your office, contact 


Proprinter™ XL and now to Xerox’s Diablo® _ representative or your 


And since the Page Printer Il can be Dealer today. For your 


your IBM marketing 
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1 800 IBM-2468, ———— = + om 


ext. I41. 


The New OKIDATA 38 





Puts More “Show” in Your Business. 
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output samples above were printed on a MICROLINE 380 
using WordPerfect 5.0 and Gemgraph. 


ts a regstered trademark of Oki America, Inc,, Marque 
Amenca, inc. 


Get Letter Quality, OKIDATA 
Reliability and Steve Allen’s 
Guide to Better Business Printing. 


Steve Allen may be a big star but he also runs a small 
business. The new OKIDATA 380 gives him the versatility 
and letter quality he needs to succeed. 

With all popular software, Steve can use all six resident 
fonts on a single page in a full range of styles and sizes. 
Switch from one to another from the front panel. Change 
from continuous paper to single sheets with automatic paper 
park. And do labels and forms with the bottom feed paper 
path and the optional pull tractor. 

He'll also get more out of the 380’s printhead: it’s designed 
to last twice as long as the competition’s. 

Come into your nearest OKIDATA dealer, screen test the 
new OKIDATA 380 and get a FREE copy of How to Put 
More ‘‘Show”’ in Your Business Printing with Sieve Allen. 
Then put more ‘‘show’’ in your business. For the name of 
the OKIDATA dealer nearest you, call 1-800-OKIDATA. 


We put business on paper. 


Unisys AP 9230 


by M. David Stone 
Question: What’s bigger than a kitchen 
stove, weighs more than most pieces of of- 
fice furniture, and has three times the print 
speed of an HP LaserJet Series 11? Answer: 
the Unisys AP 9230, a $19,500 printer 
with an impeccable pedigree and a mea- 
sured speed of better than 22 ppm. Clearly, 
this is not a printer for everyone. At first 
glance it looks more like an office copier. 
And with a monthly duty cycle of 30,000 
to 60,000 pages, it’s just as clearly intend- 
ed for the same kind of heavy-duty use. 

The most immediately obvious attri- 
bute of the AP 9230 is its massive bulk. 
The printer itself measures roughly 18 by 
27 by 26 inches (HWD). But that’s before 
you add the paper stacker, the printer 
stand, and assorted input and output trays. 
The stacker is a clever device that optional- 
ly tums the pages 180 degrees, so you can 
use the same tray for either facedown or 
faceup output. Fully assembled with print- 
er, stacker, and stand, the AP 9230 weighs 
in at over 240 pounds, and its size jumps to 
roughly 40 by 56 by 26 inches. 

As you might expect from the AP 
9230's size and high duty cycle, installa- 
tion and maintenance are similar to the in- 
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stallation and maintainence of a similar- 
size office copier. The printer is normally 
installed by a customer service engineer 
and is maintained by way of a $575 month- 
ly service contract. The contract does not 
include consumables, but encompasses 
regular maintainence every 60,000 copies. 
Unisys estimates overall cost per copy to 
be between 3 and 4 cents per page. 

You probably expect great speed froma 
printer this large, and you’re right—the 
NEC LC 3300 engine is rated at 29 pages 
per minute. But that assumes you don’t 
count the startup time in getting the first 
page printed. On PC Labs text speed tests, 
the measured speeds were in the 20-ppm 
range, with a low of 18.7 ppm and a high 
of 22.2 ppm. More precisely, the speeds 
fall into two tightly bunched groups, de- 
pending on the orientation of the paper. 

In laser printers, orientation usually re- 
fers to portrait or landscape printing. Be- 
sides printing both in portrait and in land- 
scape mode, the AP 9230 can feed paper 
either longitudinally or latitudinally; it can 
print in both modes no matter what the ori- 
entation of the paper. 

Although the AP 9230 has room for 
only two paper trays, it comes standard 
with three 250-page letter-size trays. One 
uses a vertical, or portrait, orientation; it 
feeds the paper narrow-edge first. The oth- 
er two use a horizontal, or landscape, ori- 
entation; they feed the wide edge first. Un- 
isys recommends using the horizontal tray 
for fastest text output and the vertical tray 
for fastest graphics. 

The PC Labs speed tests largely con- 
firm the Unisys recommendation. With 
text, the AP 9230 consistently managed 
about 19 ppm in vertical orientation and 
about 22 ppm in horizontal. On the graph- 
ics tests there was a significant difference 
in HP LaserJet Plus emulation: almost 90 
seconds for horizontal orientation com- 
pared with about 32 seconds for vertical. 
However, the speed difference was almost 
nonexistent otherwise: about 23 seconds in 
either case for Epson FX emulation and 
about 15 seconds in either case for 1BM 
Proprinter emulation. In short, you’ll want 
to use the vertical orientation for HP Laser- 
Jet graphics, but you can safely ignore the 
paper orientation otherwise. 

One other paper-handling feature worth 
noting is that the AP 9230 handles very 
large paper—up to | 1 by 17 inches, either 
through its manual feed or through option- 
al ledger-size trays. Unisys does not rec- 


ommend using the printer for envelopes. 
Aside from its speed, size, and paper 
handling, the AP 9230 is a typical laser 
printer. Print quality is a match for the La- 
serJet Series Il, with crisp text characters, 
solid dark areas in graphics, and good 
shading and detail in the scanned photo. 
The front-panel controls and two-line LCD 
readout are like those on most other laser 
printers, with most menu choices in plain 
English. The 31 built-in fonts are a useful 
bonus. And for those who are interested in 
making use of it, the printer includes the 
Express programming language from Of- 





Unisys Corp.. Box 500, Bluebell, PA 19424, (215) 
542-2240. 

List Price: $19,500. 

Dimensions (HWD): 39.5 x 55.5 x 25.5 in. 
Weighl: 241.7 tbs 

Emulstlons: Diablo 630, Epson FX, HP LaserJel 
Plus, IBM Proprinter 

In Short: The AP 9230 1s ready for the biggest 
office jobs you can throw at it and has a big price 
tag to match. it has s problem with downloadable 
fonts. but Unisys 1s working on that. If you need to 
process great bulk at great speed, take a look. 
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fice Automation Systems. 

On PC Labs emulation tests, the printer 
performed largely as expected, though it 
stumbled on downloadable fonts. A Un- 
isys representative says the company is 
currently working on fixing the problem. 

Obviously, the AP 9230 is a heavy- 
duty printer at a heavy-duty price. The 
problem with downloadable fonts is trou- 
blesome, but not necessarily enough to 
rule out the printer. The key issue here is 
quantity. Specifically, does your office 
generate tens of thousands of pages per 
month? If the answer is yes, then you 
might want to pencil $19,500 into your 
budget and seriously consider hanging this 
printer on your network. 
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How to get 


TOSHIBA 


There are a lot of reasons other than trans- 
portability to get the ExpressWriter 311. 

It prints clear, crisp, letter-quality type. 

Its fast. And reliable. 

Its simple to set up and to use. And, when 
youve finished working with it, it shuts up tight 
and stands on end for easy storage. 

The ExpressWriter 311 takes up less room 
than other printers. Which is a good thing to 
know especially if youre looking for a high- 
quality printer to use expressly on your desk. 

Plus it hasa huge buffer to let you work 
and print at the same time. It'S compatible with 









a handle on 


letter quality printing. 


‘Gomme % 


virtually any software package or application. 
And its very affordable. 

But one of the best things about Toshiba 
ExpressWriter 311 is that its retractable handle 
and light, transportable design make it easy for 
you to carry it just about anywhere you want. 

Which means that now, if you do have to 
take your work on the road with you, at least 
you'll have something to show for it. 


Toshiba ExpressWriter 311-24 pen dot matrex, 180 ops 
draft/60 cps wnt creda tom 
ek Spa corde 
bufier, 6 font can 
UMM ‘ 1) pounds, retractable haat 


For more information call 1-800-457-7777. 
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In Touch with Tomorrow 


TOSHIBA 


‘Toshiba Amenca Information Systems Inc., Computer Systems Drvision 
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Unisys AP 9415 


by Alfred Poor 

The Unisys AP 9415 printer looks identi- 
cal to several other printers in this section: 
same engine, same genuine PostScript. 
same fonts, same blazing rated speed of 15 
pages per minute. Even the list price of 
$7,495 is close to these other near-twins. 
Why pick this one? 

One reason might be the Ricoh 4150 
engine on which it is built. The 15 ppm rat- 
ing turned in test times of 8.9 ppm and 
12.4 ppm under PostScript and LaserJet 
emulations. The differences arise largely 
because processing time under PostScript 
took just long enough for some pages to 
have to wait for a full drum revolution be- 
fore starting to print. This engine also 
comes with two 250-sheet bins for paper. 

The print image is excellent, with sharp 
edges and even toner coverage for black 
images. The PostScript is Version 47.0 
and is pure Adobe. It comes complete with 
the standard complement of 35 PostScript 
outlines. 

So what’s different? 

The main answer is the controller. In 
addition to the LaserJet emulation already 
mentioned, the controller can interpret 
commands intended for other machines: 


Unisys AP 9415 
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Diablo 630, HPGL plotters, and TI-855. 
You can also get your input from a variety 
of sources: parallel, serial, and Apple- 
Talk/RS-422 connections. The serial port 
can be set to communicate at speeds up to 
57.6 kilobits per second. 

The LaserJet emulation is excellent. 
The AP 9415 not only easily passed the 
PCL torture test but also provided access to 
the scalable PostScript fonts. The only mi- 
nor differences are that the printable area is 
larger (so the left margin is smaller) and 
there is no Line Printer font (a small Couri- 
er font is used instead). 

All is not perfect, however. There are 
some aspects of the Ricoh 4150 engine that 
are less than ideal. For example, the toner 
and drum are mounted in a drawer that can 
be yanked free from the printer inadver- 
tently. The drum can be damaged while 
you install it, so you must handle it very 
carefully. And the toner comes in small 
boxes that are installed upside down over a 
bin; no matter how carefully I tried, I could 
not avoid spilling at least a small amount of 
toner. While there is plenty of paper capac- 
ity between the two bins, paper handling is 


limited by the lack of a manual sheet feed, 
a way to feed envelopes, and a faceup, 
straight-through paper path for heavier pa- 
per stock. 

The emulations themselves are not 
problematic, but they show signs of a 
slightly quirky design. It’s true that the 
PostScript controller and the LaserJet em- 
ulation make plenty of sense and are clear- 
ly useful. The plotter emulation can also be 
handy, but the Diablo daisy wheel mode is 
simply archaic. And what is the point of in- 
cluding a TI-855 dot matrix emulation in- 
stead of the more common Epson or IBM 
Proprinter? 

In the end, the AP 9415 costs a bit less 
than two entry-level PostScript printers, it 
prints about twice as fast and has more fea- 
tures. As long as you can live with the limi- 
tations of the engine and can use the extra 
speed and emulations, then the AP 9415 
represents a good value worth consider- 
ation. 


Varityper VT600P 


by Mary Kathleen Flynn 

We’ve waited 2 years to take a second look 
at Varityper’s 600-dot-per-inch PostScript 
printer, and it was worth the wait. When 
contributing editor Charles Petzold re- 
viewed the $18,750 Varityper VT600 for 
the 1987 printer issue, he found output to 
write home about, but he also encountered 


We've waited 2 
years to take a second look 
at Varityper’s 600-dpi 
PostScript printer, and 
it was worth the wait. 


a host of hassles—such as proprietary 
fonts—that made it virtually inaccessible 
to most PC users. Since then, Varityper 
has brought its price down a little, fixed 
some of the problems, and brought out two 
new models: the $16,995 VT600P and the 
$22,995 VT600W (not reviewed here), 
which handles 11- by 17-inch paper. 
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Introducing the fir 
printer to let you do all this 
right out of the box. 









Imagine being able to produce the kind 
of graphics and type fonts pictured here on your PC. 

You probably cant. 

Because even with today's advanced word processing p 
other comparably priced laser printer can print soptistieated graphics 
page layouts without additional options or add-ons that can end up costing -e as , 
thousands of dollars more. ; 

Which is why we designed our LBP-8 Mark III Series Printers to perform ] at 

With features like scalable fonts that let you create type in any Size or rota of standard. 

Enough memory to print a full page of text’and graphics. Standard. Ae 

Plus an enhanced vector graphics command set that creates smooth lines and curves, elit 
nating the jagged edges you get with some laser printouts. Also standard. - 

And the Mark III is built around the reliable Canon SX engine and 
replaceable EP-S cartridge for quiet, dependable operation. 

For professional-looking documents, reports, presentations, or: 
whatever you need to print, no other printer does so much to im prove 
your image. Ph 

For more information, call toll-free 1-800-453-330% 5” 


® LBP and Canon are registered trademarks of Canon Inc. 
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Can print even Sophisticated Sraphics faster than ever before. 
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Sided Printing ang dual paper Cassettes thar together can hold up to 400 sheets, And Memory that 
can be expanded from the standard 1.5MB all the way to 4 sizn of RAM. 
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EDITOR'S CHOICE 





© Brother HL-8e 
® Brother HL-6PS 


e Hewlett-Packard LaserJet 
Series IID 


@ Hewlett-Packard LaserJet 
Series lIP 


@ IBM LaserPrinter 
®@ QMS PS-2200 Model S 
® Varityper VT600P 


As the laser printer market continues 
to segment itself, PC Magazine's 
Editor’s Choices reflect a variety of 
alternatives. In addition to the 
mainstream laser printers like the HP 
LaserJet Series II, with list prices 
between $1,500 and $3,000 and 
street prices $1,000 less, we see these 
markets within the laser market: 
personal laser printers (between 
$1,500 and $2,000 list); PostScript 
and other scalable-font printers 
($3,000 to $13,000); high-speed, 
high-duty-cycle lasers (12 ppm and 
more, at $10,000 to $20,000) and 
lasers with such features as higher 
resolution, duplex printing, | 1- by 
17-inch paper handling, or huge paper 
trays (up to $20,000). Our choices 
reflect these segments. 

In deciding, we expect non- 
PostScript printers to emulate the HP 
LaserJet I]. Products that stop with 
LaserJet Plus emulation, no matter 
how good, are out of touch with the 
marketplace—and out of the running 
for Editor’s Choice. 

When it comes to lasers, the low 
end keeps getting lower. With a list 
price of $1,495, Hewlctt-Packard's 
latest, the LaserJet Series IIP, brings a 
new price point to LaserJet [I—quality 
output. At3.9 ppm on our tests and a 
probable street price of $1,000, the 
IIP also sets a new entry-level speed 
for lasers. The IP adds a few fonts 
and features to the LaserJet II 
selection: a 12-character-per-inch 
Courier, italics in both 10- and 12-cpi 
Courier, and the ability to rotate all 
fonts. It even sports an easier-to-use 
front panel than any of its siblings. It 
accepts one font cartridge in a side 
slot, and it comes with 512K memory 
for graphics and downloaded fonts. 
Two memory slots take either IMB 
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or 2MB upgrade cards for amaximum 
configuration of 4.5MB. 

The IIP is the ideal replacement 
for an aging daisy wheel; it’s a better 
alternative to many dot matrix 
printers; and it all but kills off the 
$1 ,000 ink jet printer, such as HP’s 
own DeskJet Plus. In its base 
configuration with 512K RAM and 
the ability to feed 50 sheets, the IIP is 
limited. To bring the street price 
under $1,000, HP provides what car 
dealers might call a lowball price. 
With the $195 optional bottom paper 
tray that most users will consider 
mandatory, the expected street price 
rises to about $1,200. Fortunately, 
more slow-speed low-priced lasers 
are on the way. Okidata’s 4-ppm 
OkiLaser riced between 
$1,600 and $1,800—and Toshiba’s 
$1,899 6-ppm Toshiba PageLaser6 
didn’t make it here in time for the 
roundup, but both look promising. 

In the 8-ppm category, the 
Hewlett-Packard LaserJet Series II, 
which won Editor's Choice in 1987, 
is still the standard laser printer. And 
with a current price of $2,695, it’s 
still a good bargain, a safe bet, the 
machine to beat, and quite possibly 
the one to buy. Since its cheaper 
sibling provides more fonts and 
rotates them, expect to see a Series II 
upgrade or replacement in the coming 
months. 

If you need more paper capacity or 
multiple paper types, buy the LaserJet 
Scries ILD, which costs $1,600 more 
than the II. Among its bonuses are 
dual paper bins, plus the ability to 
print on both sides of a page (with the 
result that you won't have to replace 
the paper as frequently), and 
additional fonts: 12-cpi Courier, 
Times Roman, and Helvetica Bold. 
As you add memory and fonts (for 
instance, with the soon-to-be- 
available $995 PostScript cartridge), 
the IID becomes a better bargain. 

Just in time for this roundup, Big 
Blue jumped into the LaserJet 
Il-compatible market to deliver the 
IBM LaserPrinter, which is the best 
LaserJet II-class machine we've 


seen. For the price of the LaserJet II, 
the IBM LaserPrinter gives you 
equivalent-quality output at a faster 
8.9 ppm. You also get better paper 
handling, and the IBM LaserPrinter 
uses about 40 percent less desktop 
real estate than the LaserJet II. And, 
by next year’s second quarter, 
PostScript options—a [3-font card 
for $1,099 and a 35-font card for 
$1,999—will be available. The IBM 
LaserPrinter even beats the LaserJet 
II, at least until the latter machine gets 
updated, with the fonts and features 
of its more and less expensive 
siblings. 

Brother brought out two winners 
this year: the HL-8e and the HL-8PS. 
An upgrade of last year’s Editor’s 
Choice (the Brother HL-8), the 
HL-8e has updated its LaserJet 
compatibility, now it emulates the 
current-generation LaserJet II. Fora 
list price $200 higher than the 
LaserJet II, the HL-8e gives you 
everything the LaserJet II offers, plus 
more fonts; 12- and 15-point Courier- 
like fonts, 10- and 12.5-point Times 
Roman-like fonts, and a [0-point 
Helvetica-like font. The HL-8e also 
adds Diablo, Epson, and IBM 
Proprinter emulations. 

At $4,495, the Brother HL-8PS 
gives you both PostScript and 
LaserJet II emulations at a tested 
speed of 7.4 ppm. Using Brother's 
own PostScript emulator, the HL- 
8PS lets you use PostScript-clone 
fonts, and scale them, in LaserJet Il 
mode. The only drawback is the lack 
of some foreign-language characters, 
which you can buy in font cartridges 
starting at $250. 

For a true Adobe PostScript 
printer priced under $10,000, Apple’s 
LaserWniter II models, which won 
Editor’s Choice status last year, still 
can’t be beat. Both the $4,999 
LaserWriter IINT and the $6,999 
LaserWriter IINTX offer high-quality 
output at a speed approaching 7 ppm. 
But if you're price-conscious, or if 
you already own a LaserJet II, you 
can get a PostScript add-in board or a 
software interpreter (see the sidebar 


# 


**How to Get the Most Out of Your 
Laser Printer’’). 

The Varityper VT600P generates 
the best output we've seen ona PC 
printer. At $16,995, it’s pricey, but as 
final page proofs, its 600-dpi output 
can’t be beat. Besides an improved 
engine, what makes it so much better 
than the hassle-laden VT-600 we 
reviewed 2 years ago is a flawless 
Apple Laser Writer emulation and 
increased driver support. Now PC 
users can take advantage of the 
Varityper’s spectacular output. 

The winner among high-speed 
lasers is the QMS PS-2200 Model S. 
It cranked out 13.5 ppm on the PC 
Labs tests, making it the fastest 
PostScript machine in this roundup. 
At $12,995, the QMS PS-2200 is 
expensive, but it has a lot of power: 
Adobe PostScript, a recommended 
duty cycle of 20,000 copies per 
month, support for | 1- by 17-inch 
paper, and two 250-sheet paper trays. 
For lots of PostScript output fast, the 
QMS PS-2200 is your best choice. 

Other high-speed lasers deserve 
honorable mention for their speeds 
but lose points for not offering the 
current-generation LaserJet Il 
emulation: the $9,350 Fujitsu 
RX7300E, which scored 14.8 ppm; 
the $15,500 Printronix L.2324 Report 
Expediter, which came in at 20.9 
ppm; and the $19,500 Unisys AP 
9230, which, at 21.5 ppm, is the 
fastest printer in this year’s crowd. 

An honorable mention also goes to 
the $2,995 Canon LPB-8 Mark III, 
which comes with everything we're 
waiting for in the next generation of 
HP printers (see the sidebar **Printer 
Languages: The Next Generation’): 
nine scalable fonts, a graphics 
language, and 1.5MB base memory. 
For $295 more, you can complete the 
font set to get virtually all the fonts 
you'll find in PostScrip!. The Canon 
LPB-8 Mark I] misses the mark by 
offering only a Diablo emulation, 
although it does seem to have healthy 
driver support, and a forthcoming 
optional Adobe PostScript cartridge is 
promised. 
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What's new in the VT600P is an Apple 
LaserWriter PostScript emulation that lets 
you use the printer with PC software; driv- 
er support from popular PC applications, 
such as Microsoft Windows, full-page 
buffering; and a new 10-page-per-minute 
Varityper laser engine that can handle 
smaller-particle toner. 

The new toner is significant. The 
VT6O0O0P is the only 600-dpi printer in this 
roundup because getting the toner granu- 
larity fine enough to make 600 dpi effec- 
tive in laser printing technology is a diffi- 
cult task. 

Most high-resolution printers use 14- 
micron toner. The 10-ppm Varityper en- 
gine uses 8-micron toner, which lets it pro- 
duce 600-dpi output that looked truly 
outstanding on our scanned photo test. 


The Varityper VT600P is 
designed for 
applications that 
demand camera-ready 
masters but don’t need 
typeset-caliber 1,200 
dpi. Newspapers offer a 
good example. 


The VT600P is designed for applica- 
tions that demand camera-ready masters 
but don’t need typeset-caliber 1,200 dpi. 
Newspapers offer a good example—and a 
solid customer base for Varityper. And, in 
fact, the output from our halftone test 
looks a lot like a newspaper photo. When 
you're printing on paper that’s as lousy as 
newspaper stock, you really can’t see the 
difference between 600 and 1,200 dpi. 
And, when you’re making final page 
proofs—which are used for proofing, not 
filming— 600 dpi is a luxury users may 
decide they can afford. 

But before you decide to buy, make 
sure you take a look at the high costs of 
owning the VT600P. At $16,995 (with a 
street price between $15,000 and $16,000) 


Varityper VT600P 
Fonts & Features 
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The VT600P uses Adobe PostScripl and 
offers Courier, Helvetica, and Times In 
LaserWriter emulation. 





this printer will cost you about as much as 
the most expensive 300-dpi color Post- 
Script page printer reviewed in this issue. 
Indeed, Varityper is exploring the possibil- 
ities of color. The printer’s buffering sys- 
tem, which has the potential to store sever- 
al passes, may be used for color 
applications someday. 

The printer’s price tag isn’t the only 
cost to consider. A 176-pound giant, the 
VT600P is also a delicate machine that 
must be installed by a field engineer and 
should be maintained with a service con- 
tract, which will cost you $2,195 for the 
VT6O00P ($2,595 for the VT600W). The 
contract includes all parts and labor, ex- 
cept for the $750 drum, which should be 
replaced every 24,000 prints. 

Although the duty cycle that Varityper 
quotes is 3 000 prints per month, if you ex- 
ceed 15,000 prints annually, you'll be 
charged an extra $.09 per page in service. 
However, all but the most heavy-volume 
users will be satisfied with 15,000 prints 
per year. Nonetheless, an upgrade, due by 
year’s end, will escalate the duty cycle to 
20,000 pages per month. 

Add to the price of the printer and ser- 
vice contract the $.05 per-page printing 
cost (excluding paper) and the $18 toner 
bottle, which should be replaced every 
2,000 copies, and this printer will take a 
big bite out of your budget. 

The good news is you'll get your mon- 
ey’s worth. Unlike the VT600 printer that 
we reviewed 2 years ago, the VT600P 
sailed through our PC Labs tests under the 
LaserWriter emulation and a Varityper 
driver. It handled our text speed test at 
7.9 ppm—a respectable score for a Post- 
Script printer. It printed the halftone image 
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beautifully in a reasonable 2 minutes 3 sec- 
onds. 

We tested the VT600P with a Centron- 
ics connector, but you can also use RS-232 
and SCSI connectors. The PC Labs Post- 
Script status page revealed that the Vari- 
typer uses Adobe PostScript, Version 
48.0. Under the LaserWriter emulation, 
Courier, Helvetica, Symbol, and Times 
were resident with enhancements. Vari- 
typer also sells downloadable fonts at $195 


PRINTERS 
LASER PRINTERS 


for a family of four typefaces. A 200-sheet 
bin comes standard, and an optional legal- 
size bin is $139. 

The unit we tested came with a 20MB 
hard disk—now less rare than it was 2 
years ago—and 6MB of base memory. By 
the time you read this, Varityper should be 
shipping a 42MB optional hard disk. 

For PC users, the VT600P still brings 





Our prices aren’t just lower. 
They’re authorized. 


Printers Plus is an authorized dealer for over 25 manufacturers and over 
100 printer models. And if you don’t think that’s important — just see what 
happens if something goes wrong with a printer you buy from someone 
who isn’t authorized. At Printers Plus, we have more, we know more and 
you can count on us to be there for you even after the sale. 


Compatibility 
Guaranteed 


When you buy a 
Printer after consul- 
tation with our experts, 
we guarantee the 
printer you buy from 
us will work with 
everything you 

have... That's any PC 
and alt your software. 


12 Printers 
under $300. 
Over 100 
models 
in stock, 
Authorized 
Dealer 
for aii. 


Over 25 
Laser 
Printers 
including 
PostScript 
and 
Color! 


We will match the best in-stock, delivered price 
advertised in this issue by any authorized dealer. 


PRINTERS PLUS 


Printers Plus, Inc. 
145241 Lee Road 
Chantilty, VA 22021 


SAME DAY & 24-HOUR SHIPPING! 
‘We querantge tame-day shipping of most In-stock orders placed by 2 pm EST. 


MasterCard and VISA accepted 


After 2 pe, we guarantee 24-hour shipping of all in-stock orders. 


HOURS: 
Mon-Thurs: 9am - 7pm EST 
Fri: 9am - 3pm EST 


Sat: 10am - 3pm EST 
(Thru 12/31/89) 


APO / FPO orders now shipped within 5 working days! 
All-written inquiries answered promptly! 


Virginia inquiries: 
(703) 734-0236 

Fax Number: 
(703) 734-3859 


OrdersOnly! 8 - 7-7-4- 6-8-3 


(800) 8-P-R-I-N-T-E-(r) 
Price-match offer good through Telemarketing Division only. Visit retail showrooms for best 
local prices. 15% re-stocking fee applies to all returned or refused merchandise. 

If you live in the Washington, D.C. metropolitan area, 
visit one of our 7 retail showrooms and 
compare over 40 printers on “‘live’’ dispiay! 


Downtown DC * Tysons Corner « Alexandria * Chantilly 
Rockville « Wheaton ¢ Columbla 
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Vantyper Inc., 11 Mt Pleasant Ave., East 
Hanover, NJ 07936; (800) 631-8134, (201) 887- 
8000. 

List Price: $16,995 

Dimensions (HWD): 19x 39x 21 in. 

Weight: 176 Ibs 

Emulations: 


: PostScript 

In Short: The VT600P addresses many of the 
problems we encountered 2 years ago with the 
earlier VT600. Under the Apple LaserWnter 
emulation, tt printed cnsp text in Couner, 

- Helvetica, Symbol, and Times. The only 600-dp 
printer reviewed here, the VTG00P produced 
Spectacular graphics output. 
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some annoyances, such as its Macintosh 
focus: a thorough PC user manual still 
hadn’t been printed at press time, though a 
spokesperson said that one was in the 
works. And the VT600P’s LED front pan- 


For spendid output 
that won’t keep you 
waiting, the VT600P 
is worth its weight 
in printers. 


el proves that even icons can be unintuitive. 

But if you want splendid 600-dpi Post- 
Script output that won't keep you waiting 
all day, the Varityper VT600P is worth its 
weight in printers. And if you need final 
page proofs or can give up 1,200 dpi for 
your camera-ready output, the VT600P 
even justifies its steep price. 2 
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PC BRAND 


Chosen* 1 For 


Geiveeatse 
Service and 
Support. 


“PC BRAND is the LL Bean of the personal 
computer mail order. 
PC BRAND wants no unhappy customers, 
and it's service and support policies help to 
insure that." 
-Personal Computing’s 10 Best Mail 
Order Companies , Feb, 1989 
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PC BRAND offers 
you more... 


Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver the 
tangibles. 

Free freight ¢ Fast delivery 
*No credit card surcharges 

¢ A 30-day Money-Back Guar- 
antee on every system we sell 
* Toll-Free Customer Service 
andTechnical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 

¢ And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 


Call PC Brand today. 


For the best selection... 

the best products...at the best 
price, you can't do better than 
PC Brand. 


Call PC Brand today! 


TURN PAGE 
FOR PC BRAND SYSTEMS 
...AND NAME BRAND 
PERIPHERALS 





Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 


"PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 


ix@BRAND 


Your Best Choice 
for QualitySystems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 





PCV20 AD-II $539 


15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 


Standard System Features: 
© 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 
© 512K RAM standard. Expandable to 640KB 
© One 360K Floppy Drive © 84-key AT Style Keyboard 
* 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
¢ AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
Accomodates up to 4 HH Mass Storage devices 
* Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 





PC BRAND 286/12 $799 


Now Using C&T 
“Neat” Chip Set 
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12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 -Landmark™ Speed 15.1IMHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

© 80286-12 Processor Operating at 12MHz with Zero Wait States 
delivering 15.1MHz Effective Throughput 

¢ 512K RAM expandable to 4MB on the System board using 
256K or IMB 100ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

© Enhanced 101-key AT Style Keyboard 

¢ High Capacity System Power supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

© User configurable !/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (5 16Bit & 3 Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

* Factory Installed RAM Upgrades 

* Custom configurations w /Name Brand peripherals of your choice 

© Compag® Style LCD or Plasma Portable 

* Mini Size Tower Casé® 









Standard Pre-Built Configurations: 






286/12 With 512K, Hard Disk Drive, Monitor & Video Card 
Se | ae oe 
Wanono| sisce | siser_ | saver | suse 
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Unbelievable Price 


PC BRAND 286/20 


$999 





‘PC BRAND 386/SX- 16 $1099 








Ideal Novell Server! 


20 MHz Clock, Zero Wait Operation 
NortonSI 23.0 -Landmark~ 26.7MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80286 Processor Operating at 20MHz w/Zero Wait States in 
interleave mode delivering 27MHz Effective Throughput 

© 512K RAM expandable to 8MB on the System board using 256K 
and/or IMB 100ns RAM 

© 1,.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/ Floppy Drive controller 

« Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

® Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

¢ AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM, and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware dnvers 

© User configurable 1/0 timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

* 8 Slot motherboard design (5 16Bit & 3 SBit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© Mini Size Tower ® Case © Factory Installed RAM Upgrades 

© Custom configurations w/Name Brand penpherals of your choice 

* Compaq? Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


See fsa em maar es [a | 
VIRLL | 1D RULL | 1:1 MFM | VI RLL | 1.1. ESDE | 1.1 ESDI 
|_Mono_| st4o7_| siesz_| si737_| siss2_|_s2357_| s2ai7_| 
VGA/Monol_st6oz_| sis27_{ si93z_[ saos7_|_sassz_| saor2_| 
[_eca | sizaz | sivzz | szor7 | szz0z | szev7 | sais7_| 
farsa star [ son | saiar | soe | sare | smi 

















16 MHz Clock, Zero Wait Operation 
NortonSI 18.7 «Landmark» 18.3MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80386SX Processor Operating at 16MHz delivering 18MHz 
Effective Throughput 

© 512K RAM expandable to 8MB on the System board using 256K 
and/or IMB 80ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drve/ Floppy Drive controller 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock /Calendar with 5 Year Battery 

© 803875X Co-Processor Support 

* AMI BIOS with full MS/ DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM, and PCNET compatibility 

© 8 Slot motherboard design (5 16Bit & 3 SBit) 

© Medium foot print case with 5 Disk Drive bays 
(Shown with optional Mini Size Tower® Case} 

Options: 

© Mini Size Tower ® Case ¢ Factory Installed RAM Upgrades 

© Custom configurations w/Name Brand peripherals of your choice 

© Compagq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


ee fame’ eas [salman 
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TURN PAGE FOR MORE PC BRAND SYSTEMS... 





~FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours =] = 


PC Brand, Inc.954 W. Washington St , Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200. Open Mon thru Fn.: 8am to fecal Liew 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-19 
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Amazing Performance 


"Faster Than a Speeding Bullet!" 


Cover Story Nov, 1988 


"PC Brand offers the best low cost alternative around" 
-PC Magazine Feb.14, 1989 





-PCBRAND 386/20 $1489 





20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 +» Landmark Speed 26.1MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

¢ True 20MHZ Intel 80386-20 CPU Operating with Zero Wait States 
delivering up to 26.1MHz Effective Throughput 

* 1024K RAM standard expandable to 16MB using 256K and/or 
1MB 100ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

¢ 1:1 interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESD1 Configurations 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287, 80387 Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM and PCNET compatibility 

© 8Slot motherboard design (5 16Bit & 3 Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© Full or Mini Size Tower © Case 

¢ Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD or Plasma Portable ¢ Weitek Co-processor 


Standard Pre-Built Configurations: 


ee ee |e ee | es ee 
| s1995_| s2095_| $2220 | | s2860 | $3305 | 
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_PCBRAND 386/25 $1689, 





25 MHz Clock, Zero Wait Operation 
Norton SI 28.2 «Landmark Speed 33.6MHz 
Norton SI 31.6 *Landmark Speed 43.5 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 
© Intel 86386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 34 to 44 MHz Effective Throughput 
© 1024K RAM standard expandable to 16MB using 256K and/or 
1MB RAM 
© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 
© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 
Enhanced 101-key AT Style Keyboard 
* High Capacity 200 Watt System Power Supply 
Real Time Clock/Calendar with $ Year Battery 
© 80287, 80387 or Weitek Co-Processor Support 
¢ Industry Standard BIOS with full MS/DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM and PCNET compatibility 
* User configurable 1/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 
© 8 Slot motherboard design 
© Medium foot print case with 5 Disk Drive bays (Full size case w/cache) 
Options: 
© 32KB or 64KB Cache Processor ¢ Weitek Co-processor * Tower ® Case 
¢ Custom configurations w /Name Brand peripherals of your choice 
* Compaq® Style LCD or Plasma Portable © 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 
66MB-25MS | 71MB-18MS ]1TOMB-25MS| 190-17MS 
ARLE 11 MPM = TREL — 1ESDL a fa 
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CRT display ts courtesy of RIX Softworks,Inc Irvine. CA. 
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Exceptional Support 


386/33 CACHE —_—$2799 | 


_ Worlds Fastest 
Personal Computer! 








33 MHz Clock, Zero Wait Operation 


Norton SI 45.9 Landmark 58.7 MHz w/32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Delivering up to 58.7 MHz Effective Throughput 

¢ Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard, 
Field Upgradable to 64K 

* 1024K RAM Standard Expandable to 16MB 

© 1,2MB 5.25” or 1.44MB 3.5" Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller, 
977.6 KB/SEC Caching Controller w/ESD1 Configurations 

* Enhanced 101-key AT Style Keyboard 

High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

* 80387 or Weitek Co-Processor support 

* Phoenix BIOS With Full MS/DOS, 0S/2, XENIX, UNIX, NOVELL, 

3COM and PCNET compatibility 

* 8 Slot motherboard design 

® Full size case with 5 Disk Drive bays 
(Shown with Optional Full Size Tower ® Case) 

Options: 
* Custom configurations w/Name Brand peripherals of your choice 
© Weitek Co-Processor * Tower ® Case * Factory Ram Upgrades 


Standard Pre-Built Configurations: 

Se flees [er Frere 
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+ Norton SI 3.0 CRT display is courtesy of RIX Softworks,Inc Irvine, CA 











(@IBRAND 


YourBestChoice 
forQualitySystems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-YearWarranty 


286/386 PORTABLES trom $1745 


286 & 386 Systems 
°512K,1.2MB Drive, 
Combo Controller, 
LCD Backlit Display 
Optional VGA 
Plasma Display 





All feature: 
® 640 x 400 Backlit 


Supertwist LCD by TOSHIBA 
(VGA 16 Grey Scale Plasma version Now Available! 


© Monographic & Color operating 
modes, VGA Optional 

* External Monitor Support 

© 2 Available expansion slots 

* B6-key keyboard 


* Accomodates two 5.25" or 


ri ae 
3.5" Floppy / Hard Disk Drives 


* 200 Watt 112/220 Auteswitch Power _—s 
¢ Serial, Parallel, Game Port, Clock / 
Calendar Standard 
Standard Pre-Built Configurations: 


Portable System Processor and Drive Options 


SNe] awe [mem [parca] soo [sa | 
fiery] ses _| sins | sane _| sas | sans _| 
Fae [seis | sare | sums | sans | sums | 








To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In Alll 50 States FAX# 1-800-722-7392 New Winter Extended Hours a) 


PC Brand, Inc.954 W. Washington St., Chicago, [L-60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200. Open Mon thru Fri,:8am to 8pm Central .MasterCard, 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subyect to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-19 
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Shop PC Brand ‘Today. 








[ LAPT LAPTOP COMPUTERS* | | MODEMS DISK DRIVES 


NEC 
Multispeed HD... 
Ultralite w/1MB.. 
TOSHIBA 
1000; 512K, 80CBB,1 PDD oon « mereeemee 
1600 BACKLIT, 80C86-12, IMG, 20MB HD, PDD... 
3100E cas PLASMA 60C6-12, 'MB, 20MB HD, FDD 
3200; EGA, 80286-12, 1MB, 40MB HD, FDD ... 
5200/40 VGA, 80386-20,2MB, 40MB HD, FDD,’... 
ZENITH 
Supersport 286,20Meg.... 
Supersport 286,40Meg 
Supersport 88, 20Meg .... 
Other Makes and Models Call 


MONITORS* 


MAGNAVOX 

7BM623 12" Amber TTL Monochrome . 
7BM749 14° VGA White Flat Screen . 
M8762 13” RGB (640x200) Color 
M9043 13” EGA (640x400) Color 
9CM082 14” VGA (640x480) .31DP 
MITSUBISHI 

XC-1410 14" EGA (640x350) ..... 
AUM-1381 14" Diamond Scan. 
HL6605 15” CAD Monitor. 
HL6905 19" CAD Monitor. 
NEC 

Multisync 2A 14” (800x600) VGA...... 
Multisync GS 14” Mono .. 
Multisyne 3D 14” (1024x768) EGA/VGA "679 
Multisync 4D 16" (1024x768) .28DP ......Call 
Multisyne 5D 20" (1280x1024) .31DP Call 
PRINCETON GRAPHICS 

Max 15 15 Multifreq. Monochrome .... $249 
Ultra 16 16" Multifreq. EGA/VGA.........879 
Ultrasync 14” Multifreq. EGA/VGA.......520 
PRINCETON PUBLISHING LABS 
Multiview 15” Full Page Monitor w/adapt..$890 
RELISYS (op Rated by Infoworld and PC World) 
RE-9513 14" VGA(720x480).31DP Color ..... §369 
SEIKO 

CM 1430 14” (1024x768) Dualfreq .......... $549 
SONY 

CPD1304 14”.25DP(1024x768) Multiscan .$689 
CPD1320 13” (640 x 480) VGA uses 485 
ZENITH 

ZCM-1490 14” Flatscreen Enhanced .. 


NEC 14"Multisync 2A 
























ATI. 
2400ETC Internal Modem w/MNPS5 ...$165 
2400ETC External Modem w/ MNPS ...205 
HAYES 

12008 Int. w/Smartcom.... 
2400B Int. w/Smartcom 
1200 Ext. Modem... 
2400 Ext. Modem... 
PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/Bitcom 
1200 Baud External ............ 
2400 Baud Internal w/Bitcom 
2400 Baud External .... 
US ROBOTICS 
Courier HST/9600.... 


«$285 










Courier V.32 9600 Baud Ext: w/ MNPS5 . 889 
Courier HST Dual! Standard Modem......995 


Courier HST/1X 9600 Modem 925 





TAPE BACK-UP 


SPECIAL 








| VIDEO CARDS | 
ATI 

VGA Wonder w/256K .... 
VGA Wonder w/ 512K .... 
PARADISE 
Autoswitch 480 EGA 
VGAG ... es 
VGA+ 16 16 ‘Bit Version NEW ... 
VGA Professional w/512K 
PC BRAND 

Mono Graphics w/Printer Port .. 
Color Graphics w/Printer Port .. 
EGA (640x480) Autoswitch 
VGA... 
VGA 
VIDEO SEVEN 
Fastwrite VGA .. 















VRAM VGA w/512K .. 
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FLOPPY DISK DRIVES: 


360K 5.25” HH Black ... 
720K 3.5" HH w/5.25” Mounting 
1.2MB 5.25” HH Grey ... 
144MB 3.5°HH Grey w/5.25" Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2_ Ext.Floppy ......$199 
HARD DISK DRIVES: 
IOMEGA 

B1201 Single 5.25" 20MB Int. .... 
B144I Single 5.25" 44MB Int . 
B244X Dual 5.25" 44MB Ext...... 
MINISCRIBE 

71MB 18MS M3085... 0 $595, 
150MB 17MS M3180E. ESDI 1/2: Het . 1195 
320MB 16MS M9380 ESDI Full Het. .... 1550 
640MB 16MS M9780 ESDI Full Hgt. ....2850 
PRIAM 

130MB 20MS 1D130AT Full Height ....$1395 
160MB 28MS 1D160EC ESDI w/CNTRL 1650 
330MB 20MS ID330PS INT. for PS/2 ...1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 
SEAGATE 

20MB 65MS ST225 w/XT Controller ...$249 
20MB 65MS S¥225 .... - 
20MB 35MS ST125 w/ xT Controller . 
20MB 35MS ST125.... 
30MB 65MS ST238 w/, xT Controller . 
BOMB 35MS ST138 ....ccsssssecssonesecesennees 
30MB 35MS ST138 w/XT Controller 
40MB 28MS ST251-1 . 
40MB 24MS ST151...... 
80MB 28MS ST4096 Full Height . 
TOSHIBA 

66MB 25MS MK134RLL ... 
110MB 25MS MK72 RLL .. 
156MB 23MS MK-156FA ESDI Full Hgt ... "1095 


If the drive you require is not listed here please 
contact our sales department for a quote! 


TAPEBACKUPS _—_—| 


60MB Archive Int. or Ext. w/Cntrl. .... $590 
60MB Maynard Maynstream Portable ..889 
150MB Archive Internal .... 21000 I 2D 
150MB Archive External .. «1250 
150MB Maynard Maynstream Portable .....1395 
2.2GB Maynard Maynstream Portable .......4350 






























PC BRAND 16Bit VGA 





save Time. Save Money. 


SCANNERS/DIGITIZERS 


Complete PC Half Page Scanner......... $189 
Complete PC Full Page Scannet........... 

DF HS3000 Plus Gray Scale Hand Sca 
Hewlett Packard Scanjet Plus..... 






Microtek MS 11 .cesverssssssssvesoreronesnesen 
Microtek MSF300G w/256 Grey ae "1495 
1275 


Microtek MSF300Q w/64 Grey Levels... 
Summasketch 12X12... 
Summasketch 12X18 .... 





BROTHER 
HL 8E Laser (HP LJil, HPGL) ............. $1875 
EPSON 


FX850 330/88... 345 FX1050 264/54......445 
LQ850 330/88...Call LQ1050 330/88....Call 
LQ950 264/88...Call LQ2550 400/108..Call 
KODAK DICONIX 
150Plus 150/50..315 300WP 310/73 .....439 
HEWLETT PACKARD 
Deskjet Plus .....710 Laserjet II sss 1720 
LASER JET ACCESSORIES 
CPI Superfont Cart. adds 150 fonts. .......295 
CPI 1MB Memory Kit 319 CPI 2MB Memorykit, .549 
PRINCETON PUBLISHING 
PS-388 Postscript board .......sssesssseeees 2250 
Adds Postscript to your HP LASERJET! 
NEC 
P2200XE 192/54 335 P9XL 400/140.... 
P5200 265/90 ....530 P5300 Wide .......... 675 
LC890 Laser ....3190 LC890XL Laser .. 
OKIDATA 
ML320 300/62 ..345 ML321 300/62 .....479 
ML380 180/60., .359 ML390 270/90 .....475 
ML391 270/90 ..655 ML393 450/120.. . 
PANASONIC (New Models Listed) 
1180 192/38....... 189 1191 240/48......... 
1124 192/63.......339 1524 240/80... 
TOSHIBA 
321SL 216/72...Call 341SL Wide Carr... 
351SX 360/120.Call Express 311 ......... 








PC BRAND- YOUR 
#1 LAN SOURCE ! 








NOVELL NETWORKING 








NOVELL 
4 User ELS 286 Level 1 .. $429 
8 User ELS Level II (Versi 899 


Advanced Netware 286 (Ver. 2.15) .. 
SFT Netware 286 (Ver. 2.15) .. 
Netware 386 wssssessssse 

Disc Coprocessor Board 
NE2000 Ethernet File Server Board .. 
NE1000 Ethernet Card 
GATEWAY ( PC Magazines Editors Choice) 
G/ Ethernet AT 
KGPNET scnassasvise 
G/ Ethernet for PS/2.. 
STANDARD MICRO 
PC130 Arcnet Board 
PC270 Twisted Pair Arcnet Card.........00 
PC500-WS 16 Bit Work StationBoard ....375 
PC5S50-WS 16 Bit Twisted Pair Work Station Bd ...395 
PC550-FS 16 Bit Twisted Pair File Server Bd 495 






















PS110 Arcnet Board for PS/2 os 

PC500-FS 16 Bit File Server Board 449 
ARCNET Passive Hub 72 
ARCNET Active Hub 59 


ARCNET Twisted Pair Active Hub . 
TIARA 

4 Port Passive Hub .. 
8 Port Active Hub... 
Lancard/A 8Bit ARC 
Lancard/E 8Bit ETHERNET Boa 99 
Lancard/E 8Bit Twisted Pair ETHERNET 329 
WESTERN DIGITAL 

Ethercard+ w/Novell Drivers ...........6 
Ethercard+ Twisted Pair Ethernet Board...... 
Ethercard+ A for PS/2 ....sscsessesenseeees 
UNINTERRUPTABLE POWER 
ELGAR 

1DS1100 1000 Watt UPS . 
IPS 500 Watt UPS 
PTI 

DataShield Turbo/2 625 Watt ........00000 











ix@] BRAND 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different hardware and soft- 
ware products, Call for prices on products not listed. 


' SOFTWARE 


ALDUS Pagemaker 
ASHTON-TATE DBASE IV 










BORLAND Quattro .. 
CENTRAL POINT Pc 79 
LOTUS 123 30 





MICROSOFT Excel 2.1. 
MICROSOFT Windows 386 


MICROSOFT Word 5.0... + 205, 
SYMANTEC Q&A 3.0 .. 199 
WORD PERFECT Word Perfect 5.0 

XEROX Ventura Publisher 2.0 ..... 


SERIAL MOUSE 





CO-PROCESSORS/BOARDS 


INTEL 

Aboveboard Plus w/512K 
Aboveboard Plus 1/0 512K 
Inboard 386 for PC w/IMB 
Inboard 386 AT ......ccseee 









803B7-SX crceosereove 339 80387-33 
“Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order Call 1- 800-PC BRAND 


(Cail 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours =) gg SZE 


PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200.Open Mon thru Fri :8am to 8pm Central . MasterCard, 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change Customer Service Inquiries Call: 1-800-662-SERV PCM 8-19 
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Accounting Software 
So Sophisticated It Even 


ajac Pbk stare nuh ACEACE 


The simple truth is, the business of 
business is to grow. The sad truth is, 
most accounting 
software can't handle 
that. Built-in 
obsolescence seems to 
be a standard feature. 

Which is the most 
compelling reason to 
consider the ACCPAC® 
line. Because it is precisely that: a line. 
A smooth, efficient path for expansion. 
Allowing you to transfer data when you 
trade up. 

The starting point is ACCPAC Bedford. 
Its quick set up and ease of use prompted 
InfoWorld to praise it as a “cut above” 
the competition. 

As you grow, take your data with you 
and trade up to a 6-module workhorse: 
ACCPAC BPI Accounting. Fast and 
comprehensive, PC World calls it an 





“Tas You Multiply 


ad 
ee nl SSO 
Ht business will get off to As your business grows by leaps and bounds, 
Bedford? move up to ACCPAC BPIe 





Even the ip al 
of business is handled by ACCPAC* 


“outstanding value” 


Finally, our powerhouse ACCPAC 
Plus offers predesigned, off- pease 
solutions for a wide variety of 
businesses. Rated ‘best in its class” by 
InfoWorld, Plus offers the ultimate in 
power and control. 

One more thing. 

Every ACCPAC product comes with a 
terrific feature the competition can’t 
match: the support and stability of the 
world's leading independent software 
company. 

To find out more, call 1-800-531-5236. 
In Canada, call 1-800-663-6904. We'll 
tell you more about ACCPAC and what it 
can do for your business. Namely, help 
it grow. 


® 





Software superior by design. 


© 1989 Computer Associates Intemational, Inc., 1240 McKay Dr., San jose, CA 95138 
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A p THE PC MAGAZINE PRINTER GUIDE: COLOR PAGE PRINTERS 


Howtek Pixelmaster 
$8,495 PostScript ink jet 
















Once you've torn down all of 
laws in the country and you fi 
yourself face to face with the 
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$9,995 PostScript thermal transfer 
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$15,995 PostScript thermal transter; 11- x 17-inch paper ss 
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| TektronixPhaserCP sd Phaser CP Wins 


rape 7 Once you've torn down all of 
laws in the country and you fi 
yourself face to face with the 










Se Devil, what will you hide bet 
Graphics 12 min, 16 sec. eect aes Bold exli 
Speed Bee 4 5 8 gpem 0.08 gppm 


N/A—Not applicable: PC Labs text speed tests could not be run because the printer prints 
to disk and external software handles the actual printing. 
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_ Compare. . 
Printer Sharing Devices, 
SL 1s the best. 


“4 ae mee eel es casi | : | Sie 
Feature Description | Competition SL Advantage _ 
Number of total ports pee | | eee 
Number of serial ports (input or output)| #5 
Number of parallel ports up to 100% 
Maximum serial data transfer speed 9,600 bps 38,400 bps 400% iE 


| Maximum buffer size available | IMB | AMBU | 400% 
nics Yes 
| Price for each unit with 256KB buffer_| _$695__ 


® 38,400 bps: transfer serial data at 4 times faster than 
normal serial speed—the speed of parallel with all the 
advantages of serial (bi-directional communication, etc.). 


® Ten channels: four parallel and six serial, all can be 
software configured as either input or output. 


® Pop-up Menu: keyboard selection of printers, macros 
and many other control functions. 


® Automatic Switching: no software needed if always 
sending data to only one printer. 


® Interface Conversion: automatic parallel to serial, 
serial to parallel, or serial to serial parameters. 


® Compatible with Minis or Mainframes: any 
RS-232-C asynchromous serial or parallel connection. 


® User Upgradable Memory: from 0 to 4MB buffer. 
® 45 Day Money Back Satisfaction Guarantee. 































PC Magazine says... 


@@The Buffalo SL peripheral sharing device is simple 
enough to use immediately yet sufficiently flexible to 
form the center of a fairly complex network. 


It’s a good choice...99 July 1989, Page 263 


Call Toll Fre 
(800) 345-2356 
Fax (503) 585-4505 
Buffalo Products ¢ 2805 19th Street SE 
Salem, OR 97302 
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printers—some for less 
than $10,000—produce 
spectacular four-color 
300-dpi page proofs. 
e 
by Gerard Kunkel 
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In the last year, a wave of product intro- 
ductions and price reductions has lifted the 
color page printer market out of the realm 
of fantasy and into the reality of corporate 
desktop publishing. Boardroom-quality 
color prints are now available from a vari- 
ety of machines at reasonable prices. For 
the first time in the 6-year history of PC 
Magazine’s printer project , we’ ve dedicat- 
ed a special section to high-end color page 
printers. 

Don’t try these at home, folks: color 
page printers are not geared toward the 
home or small-business user. These color 
PostScript printers—with their $8,000 to 
$16,000 price tags and high-resolution 
four-color output—belong in the corporate 
art department or professional service bu- 
reau, where users are willing to spend up to 
$1.50 per print to get the high-quality out- 
put they need. 

PC Magazine is a good case in point. 
Here, we produce up to 100 color proofs 
every two weeks. Using an in-house color 
printer to make these proofs costs about 
$1.50 per print, compared with $35.00 per 
piece with a 3M Colorkey process. A color 
printer lets us save about $750,000 a year. 
We've also found a productivity gain: now 
we can see our charts, graphs, and artwork 
within minutes, allowing us to correct er- 
rors well before the film stage. It hasn’t 
taken long for us to believe that the design 
phase of any project is enhanced when 
dazzling color comps come directly from 
your computer. 


MELTING MEDIA 
Although these printers are commonly re- 
ferred to as color laser printers, not one of 
these devices actually uses laser technol- 
ogy. Instead they rely on various thermal 
transfer technologies; the color transfer 
material is either wax or a plastic polymer. 
These devices all rely on heat to create a 
phase change at the time of impression. 
More descriptively, the wax or plastic is 
stored as a solid. Heat is applied to it so 
that it melts and sticks to the paper. The 
medium then dries as a solid on the paper. 

Some color print materials offer advan- 
tages over others. For instance, the plastic 
material used by the Howtek Pixelmaster 
(reviewed here) is extremely durable. You 
could drive a truck across its printouts and 
not lift plastic from paper. The cost of 
these prints, about $.05 to $.10 acopy, isa 
great advantage. The downside is that 
these plastic prints betray a texture. 

The Tektronix Phaser CP, on the other 
hand, uses a wax-transfer process that pro- 
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COLOR PAGE 


duces some of the brightest color prints 
you could ever hope for. However, the 
wax medium is delicate, and printouts can 
easily be marred under normal business 
abuse, such as rubbing against paper clips, 
pencils, and so forth. 


FULL PALETTE 

All the color page printers reviewed here 
produce superb output. And all use Post- 
Script, although QMS’s printers are the 
only ones that come with Adobe Post- 
Script on-board. How much you’ll have to 
pay for these high-end printers varies. If 
price is aconcem, make sure you consider 
cost per print, as well as the price of the 
printer. Other features to consider are 
monthly duty cycle (although some ven- 
dors declined to quantify a duty cycle), the 
ability to print on the larger B-size paper, 
and speed—though not one of these print- 
ers is particularly fast. 

Better quality and lower prices loom on 
the horizon for color page printers. QMS 
recently introduced the $10,000 Color- 
Script 100 Model 10 (reviewed here) and 
slashed the price of its Model 30 (also in- 
cluded here) to $15,995. Both CalComp 
and NEC were readying PostScript print- 
ers priced under $10,000 as we went to 
press. Although printer prices are drop- 
ping, the specialized paper, which is an in- 
tegral part of this print process, is not likely 
to come down in price any time soon. And 
as for quality? The output speaks for itself: 
it can’t get much better than this. Or can it? 


Howtek Pixelmaster 


by Alfred Poor 

You might have thought you left colored 
crayons behind in kindergarten, but you 
may be tempted to use them again. You 
may even be persuaded to spend the 
$8,495 list price for a Howtek Pixelmaster 
ink jet printer just to watch it draw with 
crayons. 

Sound crazy? The Pixelmaster is an ink 
jet printer that uses melted plastic as ink, 
and it’s the least-expensive color page 
printer in this roundup. The small plastic 
crayons come in the four basic pigments: 
black, cyan, magenta, and yellow. By 
mixing these four pigments, the printer can 
produce almost any color you wish. 

The Pixelmaster looks unusual: in a dif- 
ferent setting, it could easily be mistaken 
for an apartment-size washing machine. It 


Howtek Pixelmaster 


Fonts & Features i 
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is about 15 inches square and stands more 
than 3 feet high. Paper feeds from a tray at 
the bottom, stuck sideways into the base 
on the right side. The print head (cight noz- 
zles for each color) is in the back of the ma- 
chine, and paper then makes a U-tum at 
the top of the case and drops into a bin that 
is open to the front. 

There is a hatch at the top that you can 
open in order to clear paper jams and load 
the ink crayons. The Pixelmaster could be 
nicknamed the ‘‘Fisher-Price Machine’’ 
for its very clever crayon-loading scheme. 
The holes are color-coded to show which 
one goes where. But just to make sure you 
don’t make a mistake (or if you are color 
blind), each crayon has a unique shape that 
matches the correct hole: black crayons are 
round, magenta are hexagonal, and so 
forth. The crayon approach is also inex- 
pensive, Howtek estimates a per-page cost 
of between 5 and 10 cents (excluding pa- 
per}—about one tenth that of competing 
color printers. 

Since the ink is melted plastic, it actual- 
ly sits on top of the page rather than sinking 
into the fibers as a liquid ink does. The re- 
sult is that you get a raised image, much 
like the raised lettering on a business card 
printed with thermographic ink. While | 
was testing this machine in the Labs, one 


HOWTEK PIXELMASTER 





Howtek inc., 21 Park Ave,, Hudson, NH 03051; 
(603) 882-5200. 

List Price: $8.495 

Dimensions (HWD): 36.5x 15x 161n 
Weight: 65 Ibs, 
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onlooker suggested that it might be a good 
way to produce short runs of invitations. 
And since the ink is sprayed onto the pa- 
per, you can use plain paper. You should 
plan on using high-quality paper, howev- 
er, because some of the tests we ran with 
fairly cheap copier paper resulted in more 
than a few jams. 

Howtek quantifies Pixelmaster’s dura- 
bility using a measure other than duty cy- 
cle. According to Howtek, the mean time 
between failures is 2,000 power-on hours. 

The printer comes with a built-in Laser- 
Jet Series 1! emulation, plus an extended 
command set that gives you access to the 
four ink colors. The 240-dot-per-inch Pix- 
elmaster has a special emulation mode that 


LaserJet. Unfortunately, this LaserJet 


i adjusts for the 300-dpi resolution of the HP 


mode has some flaws; it failed to perform 
3 the font download and macro portions of 


More useful than the LaserJet mode, 


the PC Labs PCL torture test page. 


however, is the PostScript emulation pro- 
z gram, Script-it, that comes on-disk. This 
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program allows you to send PostScript 
files in a batch mode to the Pixelmaster for 
240-dpi output in full color. In spite of the 
lower resolution compared with some of 
the other color page printers, the Pixelmas- 
ter managed to produce some of the sharp- 
est images, with vivid, fully saturated col- 
ors. Although the colors are attractive, 
they aren't true hues, and the output shows 
banding. 

It is fortunate that the Pixelmaster ex- 
cels in color output because it is rather 
weak in other areas, not the least of which 
is its text Output speed. It is rated at 0.3 to 
0.5 ppm, and while these tum out to be 
conservative estimates, the 0.6-ppm draft 
and 0.4-ppm final quality speeds are not 
going to be useful for !00-page docu- 
ments. Like all the color page printers in 
this roundup, the Pixelmaster is better suit- 
ed for single pages of artwork, such as 
graphs, report covers, and illustrations. At 
240 dpi, the Pixelmaster completed the 
graphics test in almost !! minutes, a bit 
faster than most of the color page printers 
tested here. 

The printer has some quirky features. 
For example, when you select draft mode, 
the word Draft is printed in large letters 
across the page. The character print quality 
is so bad that you probably wouldn’t want 
to hand out a copy of the page to anyone, 
but the word Draft at the top of the page 
will eliminate all temptation. On the other 
hand, there are useful features, such as a 
label pasted inside the top hatch that shows 
all the setup commands for the front panel. 

The Pixeimaster is a serious competitor 
for low-cost color PostScript output. The 
list price of under $10,000 and low per- 
page cost make its vivid output even more 
alluring. These strong points are balanced 
by its slow text speed, lower resolution, 
and batch-mode processing of PostScript 
files. But if you can live with those limita- 
tions, the Pixelmaster could well be a good 
choice for color output. 


QMS ColorScript 100 
Model 10 


by M. David Stone 

For $6,000 less than the QMS ColorScript 
100 Mode! 30 (also reviewed here), the 
newer, smaller Mode! !0 gives you the 
same Adobe PostScript and 300-dot-per- 


inch resolution, with the same exquisite 
detail and vibrant color. All you have to 
give up is the Model 30’s larger page size 
and heftier duty cycle. The Model 10’s 
$9,995 price tag may not be bargain base- 
ment, but it’s certainly in the realm of the 
affordable. 

The Model 10 uses the same technol- 
ogy as the Mode! 30, but in a smaller en- 
gine. Built around the Mitsubishi G370, 
the printer measures about 25 inches deep 
by 17 inches wide by 1] inches high, mak- 
ing it a comfortable size for a desktop. The 
smaller engine is responsible for the price 
difference between the printers, and for the 
only important differences in functiona- 
lity: paper size and recommended maxi- 
mum copies per month. 

The Model 10 is limited toa maximum 
size of 8.5- by 14-inch paper. This is more 
than enough for boardroom-level graphics 
and even many publishing tasks, but it’s 


QMS ColorScript 100 Model 10 
Fonts & Features 
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not large enough for graphic artists who 
need to see two pages at once. For larger- 
format output, you need the Mode! 30, 
with its maximum paper size of 1! by 17 
inches. 

The second limitation is less severe—at 
least in the sense that if your budget con- 
straints are enough to limit you to the Mod- 
el 10, then you probably don’t need the 
heavy-duty 4,000-page-per-month capa- 
bility of the Mode! 30. The recommended 
maximum monthly output for the Model 
10 is 1,200 pages. 

Other differences are minor. For exam- 
ple, the smaller engine doesn’t have room 
for an ink sheet rol! with as large a diame- 
ter, So you get fewer prints per roll. This 
difference adds up to slightly more money 


NOVEMBER 14,1989 PC MAGAZINE 





| QMS COLORSCRIPT 100 
MODEL 10 


OMS Inc .One Magnum Pass. Moodie. AL | 
36618, (800) 631-2692 ext 902, (205) 633-4300. 
List Price: $9.995 
Dimensions (HWD): 11 x 16 9x 24.81n. 
Weight: 65 Ibs 

Emulations: PostScript, 

In Short: The ColorScnpt 100 Mode! 10 brings 
color thermal technology into the realm of the 
atfordable Even better. its brikant colors. sharp 
detail, and speed are an easy match for punters 
that cost a lot more. Andt offers on-board Adobe 
PostScnpt and 300-dpt resolution. its one 
limitation is page size, with a maximum of 8 5 by 
14 inches Unless you need larger paper, there is 
no reason to pay more 


Sa 


per page than with the Model 30. 

Similarly, the smaller printer doesn’t 
have room for a built-in disk drive for addi- 
tional fonts. However, QMS will sell you 
an external 20MB SCSI disk for $995 or a 
40MB disk for $1,495. Not so incidental- 
ly, the Model 10 comes with the 35 stand- 
ard PostScript fonts built in, plus four Hel- 
vetica Narrow fonts on-disk. 

As with the Model 30, you have a 
choice of three ink-sheet types: all-black, 
three-color, or four-color. For color print- 
ing, the four-color sheet is generally the 
best choice since it gives a more solid 
black than you get by mixing the colors of 
the three-color ribbon. For black-and- 
white printing, the all-black sheet is the 
preferred choice; it will let you print with- 
out skipping over the colors and thereby 
wasting three-fourths of the ink sheet. 

The number of prints per ink sheet var- 
ies. For 8.5- by 11-inch prints, you can get 
300 prints from the all-black sheet, 100 
from the three-color sheet, or 85 from the 
four-color sheet. For letter-size paper, the 
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cost per print varies from 18 cents per page 
for the black-only sheet to 53 cents per 
page for the four-color sheet. Add 6 cents 
per print for the special thermal paper. 

At this price per page, you'll generally 
want to reserve the printer for color. How- 
ever, as with the Model 30, there are two 
reasons for using black-and-white output. 
First, if you’re preparing camera-ready art 
to send to a printer, you’ll want the sharp- 
est output you can get—even for text and 
black-and-white graphics. You'll proba- 
bly want to run your test pages on some 
other PostScript printer, but for final art, 
the Model 10’s output can’t be beat. 

The black-and-white output is also im- 
portant for color printing. Professional 
four-color printing starts with four mono- 
chrome plates called separations. Each 
plate serves as a template for printing a sin- 
gle color on the page. With the Model 10, 
as with the Model 30, you can print separa- 
tions for any color image. The Model 10 
introduces a convenient feature: simply 
flip the Separation switch on the back of 
the unit and print your color image as usu- 
al. The Model 10 will print it as four black- 
and-white separations. 

As you might expect, text speed is not 
one of the strong points for this printer. 
Overall, the Model 10 scored roughly the 
same as or a little faster than the Model 30 
on our text speed tests. With the four-color 
ribbon, the Model 10 scored a leisurely 1.1 
pages per minute on the text speed test. 
With the all-black ink sheet it did some- 
what better at 2.8 ppm. The difference in 
speed comes from the need to scroll the 
color ink sheet past the extra three colors to 
reach the next black section. Only then can 
the Model 10 print the next page. 

Graphics speed is much better. In fact, 
the measured 153 seconds makes the Mod- 
el 10 by far the fastest color page printer re- 
viewed here—and makes it almost as fast 
for graphics as many monochrome Post- 
Script printers. 

The output is beyond reproach, with 
exquisite detail and brilliant colors. The 
manual is also worth special note. In par- 
ticular the section on professional color 
printing offers a readable and highly infor- 
mative discussion on color theory, color 
separation, and other considerations for 
color printing. As with the Model 30, the 
printer comes with parallel, serial, and 
AppleTalk connectors. Unlike the Model 
30, the Model 10 printer comes without 
the HPGL emulation utility, but the pack- 





age is available as a $199 option. 

With the Model 10, QMS has truly 
made thermal color technology accessible. 
Compared with slightly less expensive col- 
or page printers from other vendors, the 
Model 10’s advantages are on-board Ado- 
be PostScript, faster speeds in graphics 
and text, and higher resolution. Graphic 
artists who need large-format printing will 
still want QMS’s Model 30, but if you 
don’t need the large page size and you 
don’t need the 4,000-page-per-month ca- 
pability, there’s no reason to pay the extra 
$6,000 for the Model 30. 


QMS ColorScript 100 
Model 30 


by Alfred Poor 

When QMS introduced its ColorScript 100 
Model 30 last year, it was the only color 
PostScript printer on the market. Since 
then, several competitors have brought out 
color PostScript printers, and QMS has 
slashed the price of its Model 30—twice. 
If the Model 30’s current price of $15,995 
still sounds like a lot to pay for a PC page 
printer, consider that it cost $10,000 more 
a year ago. 

An even more aggressive move QMS 
made this year was to introduce the $9,995 
ColorScript 100 Model 10 (also reviewed 
here), the least expensive printer with on- 
board color PostScript in this roundup. 
Both QMS models make gorgeous full- 
color prints at 300 dots per inch. So why 
pay the additional $6,000 for the Model 
30? Because it’s the only color page printer 
reviewed here that can handle 1 1- by 17- 


QMS ColorScript 100 Model 30 
Fonts & Features 
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less than incredible speed, we osked 
ourselves. How con anyone bear ta 
work without 
extraordinary 
resalution? 
Beor to work 
with less thon 
256 spectoculor calors? 

We got so beared aut, we & 
decided to shore ane with “= 
you. Along with the bear facts obout 
ATl’s oward-winning boord. 





Such as: 
@ high resolutian 800x600 and 
1024x768 graphics 
© fost 16-bit bus support 
© 100% register-level compatible 
in VGA", EGA®, CGA’, MDA", 
and Hercules’ modes 
* onolog ond digital monitor support 
® easy, switchless installatian 
© high resolution ond 132 column drivers 
© Micrasaft® campatible bus mause ond 
mause part included 
© ovailoble in 256K and 512K versians 
Oh, and bear this in mind - when it 
cames to VGAWONDER®, you'll be 
getting o haney of o price! 


‘Reguterd tadenara am as telows AT YGAMVONDER - ATI Technatoges ine . Merotolt - Micrselt Comp; Heroules - Harnuies Computer Technologees ine; VGA, EGA, CGA, MDA - titemasional usinees Mactunes Comp 
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for more information, 
contact your supplier or 


ATI Technologies inc. 
3761 Victoria Park Avenue 
Scarborough, Ontario 
Canada MIW 382 
Tel: (416) 756-0718 
Fox: {416} 756-0720 

y 
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TECHNOLOGIES INC 


Technology you can Trust. 





ALPS tpxeoo 





WE BUILT THEM ALLWIT 


We think of it as, well, enginearing. 

It works like this. You tell us what you need 
in your printers. We listen. And then our engineers 
design ALPS printers to do everything you'll 
ever need printers to do. 

For instance, for those who take their printers 
personally, ALPS offers personal dot matrix 
printers with jam-proof, flatbed designs and _ 
loads of paper handling features. Like our 24-pin 
Allegro 24, which received the PC MAGAZINE 
EDITOR'S CHOICE award because, in their words, 
“The value of the entire package is unmatched’ 


For the desktop publishers of the world, 
there’s the first in our family of page printers, the 
compact, lightweight ALPS LPX600. Its per- 
formance moved PC WORLD to write, “The print 
quality is actually superior to the LaserJet 
Series II’s—sharp, crisp type with dense blacks 
and distinct gray shades.’ 

For everybody else, our workhorse ALQe 
and “P” Series dot matrix printers can do 
everything else. From letters to color graphics to 
high volume financials. 

Better yet, every ALPS printer comes with 


TW 


| 


ay 
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LPS 72400C ' 





H OUR OWN TWO EARS. 


our free ALPSmate software that lets you control By the way, if you happen to get any more 


bright printer ideas we'd love to hear about them. 


every conceivable printer function from your 
After all, we're all ears. 


very own keyboard. 

By the way, listening to our customers comes 
pretty naturally to us. Our parent company, Alps 
Electric, a $3 billion International Fortune 500 mT Rage 
company, has made its fortune by listening to its 
customers for over 40 years. 


Call 1-800-825-ALPS for the name of a AMERICA 
neighborhood Authorized ALPS Reseller who'll Built by pn pula demand. 
be happy to give a free product demo. Or just ian ee a, 


un9, ALPS ie nea 


ask your favorite dealer. 
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f QMS COLORSCRIPT 100 
H MODEL 30 





inch paper—a must for graphic artists who 
need to print two facing pages on a single 
sheet. The other benefit the Model 30 of- 
fers is an impressive duty cycle of 4,000 
prints per month. 

Based on the Mitsubishi G650 engine, 
the ColorScript uses thermal transfer to 
create its image. It can use any of three rib- 
bons: all-black, three-color, or four-color. 
For the multicolor ribbons, the sheet 
makes multiple passes over the print head 
so that the colors are combined to make a 
full-color image. The paper is grabbed at 
its bottom edge and requires an unusually 
large bottom margin. 

The four-color ribbon with its black 
component makes the best black image, 
but this is the slowest and most expensive 
choice. Since the film can be used just 
once, you get only about 125 pages froma 
four-color roll, compared with 150 for 
three-color and 390 for all black (using the 
I1- by 17-inch B-size roll). Not including 
paper, this means each page can cost be- 
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COLOR PAGE 


tween 22 and 83 cents apiece. 

Most people won’t use the ColorScript 
Model 30 for regular type, even though 
you can get all-black ribbons, and the 
printer comes with the full complement of 
35 PostScript typefaces, plus an extra four 
more on floppy disk, which you can down- 
load to the Model 30’s built-in 20MB hard 
disk. The reason is speed: the Model 30 
managed just barely more than 2 pages per 
minute in the PC Labs text speed test. The 
all-black ribbon is most useful for produc- 
ing color separations, a feature that is bur- 
ied in the manual in the section headed 
“‘Printer Use and Care.”’ 

But it is under the graphics test that the 
printer struts its stuff. Blacks are solid and 
dark using the four-color ribbon. Colors 
are vivid and clean; even mixed colors 
come out looking extremely sharp and 
well-defined, with no signs of dithering. 
It’s too bad that the process isn’t very 
speedy; the graphics speed test took more 
than 14 minutes to run. 

The Model 30 uses special cut-sheet pa- 
per. The color film ribbon sits in a large, 
removable tray, and is easy to install and 
change. The manual is very good, with 


itis in graphics that 
the QMS ColorScript 100 
Model 30 struts its 
Stuff: the blacks are 
solid and dark; colors 






are vivid and ciean. 


plenty of illustrations and information on 
using the printer with different systems 
and applications. The printer offers paral- 
lel, serial, and AppleTalk connectors. 

The Model 30 also comes with some 
handy software and utilities. These include 
an HPGL emulation on-disk, plus an extra 
font and some useful test files. You’ll also 
find a program that makes it easier to con- 
figure the printer. 

If you’re a graphic artist and need to 
print 11- by 17-inch pages or are likely to 
require 4,000 sheets a month, the Color- 


Script 100 Model 30 is for you. But if legal 
size is the largest you need and 1,200 
prints sounds like a lot, go directly to 
QMS's newer Model 10 and save $6,000. 


Seiko Instruments 
CH-5504-PS 


by M. David Stone 
What do you do with a color thermal print- 
er that has its own oddball command lan- 
guage? If you’re Seiko, you bundle the 
printer with the PostScript interpreter, 
Freedom of Press, and sell it as a Post- 
Script-compatible color printer. You say 
that’s fine for Seiko, but would you want 
your sister to buy one? Well, that depends 
on how tight your sister’s budget is. You 
see, the CH-5504-PS is admittedly 
kludgy, but at $8,245 it’s also the least-ex- 
pensive 300-dot-per-inch color printer in 
this year’s roundup—$1 ,750 less than the 
next most expensive. And that alone 
makes the CH-5504-PS interesting. 
Setting up the CH-5504 is simple. Mea- 
suring just 8.25 inches high by 13.5 inches 
wide by 25 inches deep, the printer is small 
enough to fit comfortably on your desk and 
light enough for one person to handle. Set- 
up consists of mounting the ink sheet, 
take-up roll, and paper roll on spindles, in- 
stalling the spindles in the printer, and set- 
ting the defaults through the front-panel 
buttons and LCD menu. And that’s 
it—other than installing the software. 
Most of the drawbacks of this printer 
stem from its reliance on Freedom of 
Press, from Custom Applications. The 
problem is not with Freedom of Press it- 


Seiko Instruments CH-5504-PS 
Fonts & Features 





Hetvetica Times § Courier —_Line printer 
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The Selko CH-5504-PS relles on Freedom 
of Press, which has 35 PostScripi- 
compatible fonts. 








It's amazing. You would have to buy dozens of Crisp, clean, HP-equiv. 


cartridges for your HP LaserJet printer to get the Rmn to Helv, presentation graphics to bar codes. 
fonts that SuperSet delivers in two. Backed by JetWare's reputation for quality and 
With SuperSet you get 300 fonts. And SuperSet consistency. After all, we're the only company that 
is the only multi-font cartridge set that includes offers the complete family of HP font cartridges 
JetFont's exclusive 12/” spreadsheet fonts for and soft fonts from A to Z. Plus a five-year 
printing up to 40,000 characters per standard warranty. 
page. Best of all, SuperSet’s two cartridges utilize If you want the world of fonts in the palm of 
the Laser Jet's dual slots to work simultaneously, your hand, call your nearest JetWare dealer and 
giving you all the fonts you need without ever ask for SuperSet. 
changing cartridges. 
Others claim to put over 150 fonts on a single 
cartridge, but their shortcuts can boggle your ET] 
software drivers and leave you unable to perform 





simple operations. SuperSet drivers allow you 


to interface more easily with WordPerfect, BA ae a heron Inc. 
PageMaker, MicroSoft Word, and Windows, See ae iO va. 

: Newbury Park, CA 91320 
Wordstar 2000, Lotus 1-2-3, dBase III, Display- Tel: 805/499-5751 
Write, MultiMate Advantage II, Ventura Publisher Toll Free: 800/854-7600 
and other popular programs. FAX: 805/498-8848 


The above product names are registerad trademarks or tradernarks of the fespective menulacturers. 
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FREE ABC Monday Night Football Interactive Demo Disk with exclusive bonus plays. 





See specially marked 10 packs of Sony* Floppy Disks. 





“Now that you’re in 
the executive suite, Dodds, 
you'll have a company car, 
an unlimited expense account 
and Sony diskettes.’ 


hen you think about 
it, its only fitting that 
leaders of industry 
insist on the leader 


in magnetic media: Sony. 

Ever since the introduction 
of the first tape recorder in 
Japan, Sony has been perfecting 
high-density magnetic media. 

That's why today Sony isa 
world leader in audio, video 
and computer magnetic 
storage media. 

We even invented the for- 
mat for the 3.5” disk drive and 
floppy that are rapidly becoming 
the world standard. 


So, naturally we had quite a 
head start when the others 
finally decided on playing follow 
the leader. 

And the same engineering 
and technology we applied to 





© 1989 Sony Corporation of America. 


CIRCLE 745 ON READER SERVICE CARD 


create the finest magnetic media 
for our 3.5” floppies was applied 
to all of our magnetic computer 
media. So our 5.25” floppies are 
remarkably reliable, too. 

Thats why people who abso- 
lutely can't afford to lose their data 
insist on Sony. 

But for those at the top, insist- 
ing on Sony disks isn't just a sign 
of high standards, its also a sign 
that you've arrived. 


SONYY. 


self. The software program will convert 
PostScript files to bitmapped images for 
just about any laser printer and most ink jet 
and 24-pin impact dot matrix printers. It 
also provides a set of 35 scalable fonts to 
match the standard Adobe PostScript set. 
More recently, the program has added sup- 
port for several color thermal printers and 
film recorders. 

Judged as a utility, Freedom of Press is 
a useful program. After all, it’s obviously 
a lot cheaper to buy a $495 program that 
lets you use the printer you already have 
than to pay $4,500 or more for a PostScript 
printer. But there are sacrifices in- 
volved—all of which are acceptable in a 
utility, but much harder to justify in a print- 
er that requires the utility in order to work 
at all. 

Among other drawbacks, Freedom of 
Press needs more than 4MB of disk space 
and a minimum of .5MB of expanded 
memory. For good performance on graph- 
ics, Custom Applications strongly recom- 
mends a math coprocessor. To use the pro- 
gram, you first have to print a file to disk, 


SEIKO INSTRUMENTS CH-5504-PS 





Seiko Instruments Inc , 1130 Ringwood Ct, San 
Jose, CA 95131. (408) 322-5800. 

List Price: $8,245 

Dimensions (HWD): 8 25 x 13.5 x 25 in. 
Weight: 40 Ibs 

Emulallons: PostSenpt-compatible through 
Freedom of Press sottware package 

In Short: The CH-5504-PS offers PostScnpt- 
compatible. 300-dpi, thermal color printing, with 
solid colors and good detat!—all at the notably 
low pnice of $8,245 However, because: 


cumbersome 
than it should be Still, you He tnatfarents 
work is worth the lower pace 
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PRINTERS 
COLOR PAGE 


then leave your application and tell Free- 
dom of Press to print the file. Freedom of 
Press then interprets the file and sends the 
image to your printer—with a separate 
pass for each of the three colors. 

A nice programming touch keeps you 
informed of the print job’s status with a 
screen that shows the percentage of each 
step completed. The bad news is that you 
need the status screen: all this takes a long 
time, and without the status screen, you 
may get impatient. 

To test the CH-5504-PS, we had to 
send all files through Freedom of Press. 
We timed speed tests from the moment we 
gave the order to print to the moment the 
page was finished. The results do not in- 
clude the time required to print the file to 
disk. 

On the graphics speed test, the package 
managed 9 minutes 50 seconds. While this 
is slow, it is well within the reasonable 
range for a PostScript printer. No doubt the 
speeds would be better with a faster hard 
disk, a faster computer, or the recom- 
mended math coprocessor, but it seems 
ironic that to make best use of this budget 
printer, you need a state-of-the-art com- 
puter. 

Also helping ease the speed problem is 
that once you've sent the image from your 
computer, you can use the Local Print fea- 
ture to print another copy in about 1.5 min- 
utes. What's more, you can set local print 
for up to 99 copies at a time. PC Labs was 
not able to run text speed tests because 
Freedom of Press would not accept the file 
produced by printing the speed test to disk. 

Graphics quality is superb, when it 
works, with brilliant colors and sharp de- 
tail. In our tests, the printer occasionally 
lost alignment, offsetting one color from 
the others. Text is also good, except for the 
Courier font, which is so thin that the lines 
tend to break. A nice bonus that comes 
with using a paper roll is that the CH-5504 
can print almost to the top and bottom 
edges of the page—unlike color printers 
that use single sheets and need a wide mar- 
gin of white space to hold on to the paper. 

All told, the CH-5504-PS is a mixed 
bag. The quality of output is generally 
good, and the $8,245 price is significantly 
lower than the closest competition. But as 
long as Freedom of Press is the only way 
to print on the CH-5504-PS, it will remain 
a clumsy printer. A Seiko representative 
says the company is currently negotiating 
with two software houses to provide driv- 






EDITOR'S CHOICE 


© QMS ColorScript 100 
Model 10 


In the color page printer arena, the 
QMS ColorScript 100 Model 10 truly 
shines. Its 300-dot-per-inch output is 
beyond reproach, with exquisite 
detail and brilliant colors. And at 
$9,995, the Model 10 is the first color 
PC page printer with on-board Adobe 
PostScript for less than $10,000. For 
boardroom presentations and four- 
color final page proofs, the Model 10 
is a superb choice. 

Honorable mention goes to the 
Model 10's older, bigger sibling. the 
Model 30, which has some cap- 
abilities the Model 10 doesn’t. For 
$10,000 less than its original price but 
$6,000 more than the Modcl 10, the 
Model 30 supports 11- by 17-inch 
paper, which lets graphic artists 
survey a two-page spread on one 
sheet. And the Model 30 supports a 
heftier duty cycle; it handles 4,000 
pages per month, compared with the 

| Moe! 1a $ ees ii ork. 


ers for the printer’s native command set. 
But the support is not there now. If your 
budget is tight and you must have a 300- 
dpi color thermal printer, the CH-5504-PS 
is worth a look, but also look at the QMS 
ColorScript 100 Model 10, at $9,995, and 
see how far your budget can stretch. 


Tektronix Phaser CP 


by Gerard Kunkel 

When the name Tektronix comes up, 
printer isn’t the first word that pops into 
people’s minds. But, with the spring 1989 
introduction of the $12,995 Phaser CP, the 
company known for its engineering prod- 
ucts made a clear commitment to board- 
room-quality graphic prints on a desktop 
device. 

Installing the Phaser system is straight- 
forward, except for moving the Phaser CP 
engine—don't try it alone. And give your- 
self a chunk of time: the Phaser system 
comes with a substantial amount of soft- 
ware to be loaded. Installing the software 
means shuffling 15 low-density 5.25-inch 
or five 3.5-inch disks. Much like a Micro- 
soft Windows installation, this daunting 
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GET 
NONSTOP 
SAUESUN 

INFORMATION 
-- AND 2 DISKS 


PC MAGAZINE is the one publica- 
tion you can trust to keep you up-to- 
date on the latest developments in the 
ever-changing world of computing. 


Subscribe now to make sure youdon’t 
miss a single product report or pro- 
ductivity-enhancing tip. 


One year (22 issues) for $29.97. 
SAVE 54%. 


@ Two years (44 issues) for$49.97. 
SAVE 62%. 


And if you order now, you'll also get 
ourexclusive 2-DISK UTILITIES LI- 
BRARY — FREE with your paid 
subscription! 


Don’t delay. Call toll-free today to 
claim your savings and FREE UTILI- 
TIES LIBRARY! 


1-800-289-0429 


Savings based on annual newsstand price of 
$64.90. Regular annual subscription price is 
$44.97 per year. Add $31 per year for post- 
age outside the U.S., U.S. currency only. 
Please allow 30 to 60 days for delivery of frst 
issue. Your disks will be shipped upon pay- 
ment. 








procedure requires about 3MB of hard disk 
space. 

The Phaser CP system is a combination 
of an 8-bit printer controller card and a hef- 
ty 99-pound thermal wax-transfer print en- 
gine. The engine operates by feeding coat- 
ed paper back and forth four times (there is 
an optional three-pass ribbon), layering 
cyan, yellow, magenta, and black wax to 
create full-color images. The forward/re- 
verse mechanisms performed flawlessly to 
create a registration that would do a profes- 
sional printer proud. 

There are two main advantages to the 
wax transfer process of the Phaser CP. The 
first is the brilliance of color. Primary col- 
ors are intensely rich. The other plus is in 
the creation of overhead transparencies. 
Since the wax is somewhat transparent, the 
colors appear smooth and brilliant when 
projected. 

One caveat is that the wax transfer pro- 
cess does not create the most durable of 
surfaces. If dragged across the printout, a 
simple paper clip or other office supply can 
mar the surface. 

Tektronix uses its own PostScript, Ver- 
sion 1.0, which includes the standard 35 
PostScript fonts; all of the PostScript lan- 
guage interpretation takes place in the 
Phaser card’s ROM. A standard 8MB of 
RAM is used for font caching and page 
construction. 

Once installed, the Phaser card thinks 
like a communications or printer port, op- 
erating with either COM or LPT ports. Af- 
ter PC testing, we tried this adapter card in 
a system with a network card. There was 
an initial conflict that was rectified by a 
simple modification of the network card’s 
interrupt jumpers. From that point on, the 


Tektronix Phaser CP 
Fonts & Features 


fm Bow 
a 

fm Bold 
| HE Bold 


8/9-point | Enna 
bend EEE Ah ani nnn 
me 
ao BOGE GO00 BEDE DEED 

BOGE FECE OOE DERD 





Pheser CP lets you switch 
t fipl emulator tonta to the 
H IPGL font through a setup utlilly or DOS. 
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Tektronix inc., P.O. Box 1000, Mail Sta. 63-447, 
Wilsonville, OR 97070; (800) 835-6100. 

List Price: $12,995 

Dimensions (HWD): 12.25 x 35 x 19 25 in. 
Welght: 99 ibs. 

ene a PostScript emulation (on-tisk), 


IPGL. 
in Short: When introduced, the Phaser made a 


and limited support of downloadable fonts. 
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Phaser CP resided peacefully as a local 
printer (COM1) with three other printers 
on the network (LPT! , LPT2, LPT3). 

If you are an AutoCAD user and prefer 
printing to a plotter interface, the Phaser 
system has added HPGL compatibility 
(not tested here) that prints in one HPGL 
font. A setup utility accessible from DOS 
lets you switch from PostScript to HPGL. 
Within the same utility program you can 
set pen widths and pen colors as if it were 
an HP7475a plotter. 

Like other color page printers, the Tek- 
tronix printer is not a speed demon; you'll 
find that the price for quality isn’t paid only 
in dollars. In PC Labs tests, text pages ran 
at about | page per minute. The graphics 
test came in at an unsurprising 12 minutes, 
16 seconds. 

If you go with the Tektronix Phaser CP 
instead of the QMS ColorScript 100 Mod- 
el 30, you’ll save an initial $3,000—al- 
though that may be quickly devoured by 
the approximate $1.50 cost of each print 
made with the Phaser. And, although 
you'll gain even better color, you'll lose 
on-board Adobe PostScript and I I- by Me 
inch output. 





DATA 386-20° 
STANDARD CONFIGURATION 


CL Sl ye 


* 1MB base memory RAM, 
sepurdantlo 16MB ol fF 
‘bit memory my 
* 64K of 4-way tage 
25ns static RAM cache - 


1024x768 with 1B colors 
* NEG Multisync Il monitor 
capable ol 1024x768 interlaced 
¢ Socket lor intel 80387 


eumeric coprocessor 
21 32-bit, 1 G-bit and 
6 16-bit slots 
91:1 dual hard/floppy controller 
© 1.2MB 5.25" floppy drive 
} Enhanced 101- key “click” 
t touch 
© ¢ parallel and 2 serial ports 
© 230W power supply 
AVAILABLE OPTIONS 


Full-size vertical case or 
Mini-tower case 

RAM upgrade to 2-, 4-, 8-, 
12-, or 16-MB using DIPs 
and/or SIMMs 


* Numeric coprocessors: 80387 
or Weltek 

© 20MB to 300MB hard drives 
with MFM, BLL, ESDI, or SCSI 
interface 


© 40MB - 120MB tape backup drive 
Available in standard monochrome 
(720x34B, ember), standard 
VGA (640x480, color} or 
extunded VGA ( 
to 1024x768, color) 
© £44MB 3.5" diskette drive 


$3649 


NOW 


On-Site-Service 


Witla 


Sight Service 
by CASIO 


CALL FOR DETAILS TODAY 


DATA 386-25° 


STANDARD CONFIGURATION | 
Intel 80386-25 microprocessor : 


“pwaweteteuwot 


«64K of 25ns ate RAM cache 


card. 512K capable of 4 
1024x768 with 16 colors 
‘NEC Multisync Il monitor 
capable of 1024x768 interlaced 
© Buill-in ROM setupend =. 
diagnostics with EGAVGA, 
tolocation 
= Socket for tntel 80387-25 or 
‘Wertek numeric co 
°132-bit, 8 16-bit and 
18-bit slots 


© 1:1 dual hardMoppy controler 

© 1.2MB 5.25" tloppy drive 

© Enhanced 101-key “click” 
touch keyboard 

‘#1 parallel and 2 seriat ports 

© 230W power supply 

AVAILABLE OPTIONS 

© Full-size vertical case 

© RAM upgrade to 2-, 4-, 8, 
12-, of 16-MB 

Numeric coprocessor: 80387 
or Weitek 

© 20MB to 300MB hard drives 
with MPM, RLL, ESDI, or SCSI 
interface 

¢ 40MB - 120MB tape backup drives 

© Available in standard monochrome 
(720x348, ember), standard 
VGA (640x480, color) or 
extended VGA (800: 
to 10242768, color) 

°144MB 2.5" diskette drive 


$4649 


DATA 386-16"/ 

-20"7-25™ 
STANDARD CONFIGURATION - 
» Intet 00366-1B, of -20, oF -25. 


microprocessor df 
© 1MB base RAM, expandable © 
10 16MB6 ol 32: bat memory 
oLIM EMS 4 Odriver supplied 
© 25 MHz system features Intel 82385 
Cache controller with 32K 2 way Set 
staticcache 


associative stat ae 
+ 66MB, 25ns Hard Disk 
(many other sizes available 
as en option) 
= Orchid Prodesigner Plus VGA 
card, 512K capable of 
1024x768 with 16 colors 
© NEC Multisync 11 monitor 
capable of 1024x768 interlaced 


5 eel intel 80387 
aumeric coprocessor 
© 1.32-bit, 5 16-bit and 26-bit slots 


© 1:1 dual hard/loppy controlisr 
© 1.2MB 5.25" floppy drive 
» Enhanced 101-key “click” 


touch keyboard 
© 1 parallel and 2 serial ports 
© 230W power supply 
AVAILABLE OPTIONS 
© Fotl-size vertical case 
© RAM upgrade to 2-, 4-, 6, 
12-, or 16-MB 
© Numeric coprocessor: 80387 
© 20MB ta 300MB hard drives witt 
MFM, RLL, €SDI, or SCSI interface 
© 40MB - 120MB tape backup drives 
* Available in ed reenocnone 
(720x348, amber), stat 
VGA (640x480, color) or 
extended VGA (800x600 up 
to 1024x768, color) 
*1,44MB 2.5 diskette drive 
$2949 tor 16 MHz 
Mono systems from $1795 


stems of Choice 
QUALITY AT:°AN - “AFFORDABLE naa 


“The Portacernp @ is 5 value 
leader with fast memory, a fast 
deve controller and a terrific 





- SYSTEMS BUILT WITH 


QUALITY AND CARE. 
At Dataworld, we know there’a no 


ceesp substitute for quality. Every part, 


PORTACOMP II 


STANDARD CONFIGURATION 
Intel 80286-12 microprocessor.” 


~» Socket for Inte! 60287-10 _™ 

+ Two avaltable 16-bit — 
expansion slots en 

* Gas Plasma 9x6" display. 
640x400 resolution - EGA 

+ Dual hard/tloppy controller 


* 9 1,44MB 35" atornal AND 1.268 


1 paratiel and 2 serial ports 

©9-pin external monitor 
output port - EGA 

© 150W power supply 

AVAILABLE OPTIONS 


© 16MHz avaliable soon 

Memory expansion to 640K, 
1MB, 2MB, of 4B 

© 40- 150MB hard drives with 
MFM, REL, ESDI, or SCSI interface 

Numeric coprocessor: 80287 

© 24008 internal or external modem 


PREFERRED COMPUTERS e 


——— — 





1-800-736-3282 


IN CALIF. 213-695-3777 FAX. 213-695-7018 
3733 SAN GABRIEL RIVER PARKWAY, PICO RIVERA, CA 90660-1495 


pcANY WHERE Ill, pcANY WHERE are regtered trademarks af Dynamic Microprocessor Associates. 
AT and VGA is registered trademark of Invernational Business Machines Corp 


every circuit, every peripheral we use 
is one of the finest products in its 
class. 


We know that cutting corners only 
lessens reliability. You'll find our 
systems work faster, more 
efficiently, and more reliably than 
comparable higher-priced systems. 
And since you buy factory-direct 
from Dataworld, you benefit from 
the most competitive prices 
available. 


CAN'T WAIT FOR A 
SERVICE TECHNICIAN. 
INTRODUCING 
DATAWORLD'S REMOTE 
DIAGNOSTIC SERVICE. 


With a Dataworld computer system, 
you may never have to wait for an 
on-site service technician again. This 
is because each system we sell comes 
with the “host" portion of 
peANYWHEREIII © (PC Magazine 
Editor's Choice)--the most sdvanced 
remote software ever developed for a 
PC. With your phone line and 
modem, our technical staff can use 
peANYWHERE © to diagnose 
problems and provide solutions, 
thereby minimizing your downtime. 


OUR SYSTEMS WIN 
AWARDS. 
REPEATEDLY. 


Our 386/16, 386/20 and 386/25 
computers recently were swarded 
Editor’a Choice by PC Magazine and 
we received high marks from Byte 
magazine, Last October, our 
Portacomp Il also received Editor's 
Choice. Last July, our DATA-286 
turned in the highest performance 
figures among the eystems reviewed. 


OUR WARRANTY IS YOUR 
GUARANTEE. 


Any ayatem ordered from Dataworld 
includes a 30-day money back 
guarantee (shipping excluded) Our 
commitment to quality snd 
customer satisfaction haa made 
Dataworld one of the most respected 
companies in the industry. 


Every Dataworld system also comes 
with 5 limited one-year warranty on 
parts and labor. During this period 
Dataworld will repair or replace any 
defective items returned. 

Prices are mubject to change at any time. 

















SOFTWARE 








Low Price. Technical | 
Support. Integrity! | 


... lalkto the Reliable Team 


at Warehouse Data! 


ACCOUNTING OATABASE MANAGERS DESKTOP PUBLISHING UTILITIES 
Bedford Accounting $159 Clarion Personal Dev 2.0.. $119 Pagemaker $499 Always $85 
Dac Easy Accounting 3.0 59 Clarion Professional 379 PFS First Publisher . 73 Battery Watch . 5 
Dac Easy Bonus Pak 115 Clipper i 419 Ventura Publisher 519 Compugard Anti-Virus 89 
Dac Easy Light .. 42 Data Perfect ' 283 Copy PC . 23 
Dac Easy Payroll . 59 DB Publisher 499 «=—s« OOS Copy Write . $2 
Managing Your Money 5.0 119 dBase IV 489 {BM DOS 3.3. $95 Desqview 2.2 .79 
Dne Write Plus Acct. Pay. 85 dBase IV Developer 809 IBM DOS 4.1 wis 115 Desqview 388 109 
One Write Pius Acct. Rec.. . 65 DBXL Diamond , 145 Microsoft DDS 3.3 85 Direct Access . . 49 
Dne Write Plus Master 65 Fox Base Plus. . 199 Microsoft DDS 4.1 69 Fastback Plus . . . 104 
Peachtree Complete. 149 Genifer . 189 Form Tools 56 
Peachtree w/PDQ 220 —_Lotus Agenda .. 255 LANGUAGES Form Worx 85 
Quicken Ver. 3.0 .. 36 Paradox 3.0 449 Borland Turbo Basic. $65 Gopher 45 
PFS Pro File Ver 2.0 . 165 Borland Turbo C 2.0 9 Grasp ante 62 
CADANOENGINEERING — powerBase2.3.. 189 ponngihoGhe tg Hlest/HFormat 48 
Auto Sketch Ver. 2.0 $69 QandAVer 30. . 209 Borland Turbo Pascal 5.5. 99 —- Lotus Magellan 99 
Design Cad 2D 3.0 219 ~=—- R&R Report Writer 3.0 99 Borland Turbo Pascal Pro: 182 Lotus Metro . 69 
Design Cad 3D 219 RBase for DDS . 459 Borland Turbo Prolog .. 95 Mace Gold 81 
EasyCad2.05 .. 109 Reflex Ver 2.0. . 169 Brainmaker =... Siw. . 187 Microsoft Windows 2B8 . . 63 
Generic Cad Level 3 159 Revelation Advanced. . 489 Microsoft Fortran . 295 Microsoft Windows 3B6 . . 125 
Math Cad 2.5 289 Microsoft MacroAssem.. 99 Norton enlie ; 7 4 
Mi ick Basic .. Norton Commander . . 4 
COMMUNICATION GRAPHICS othe em ae Norton Uiifieg 55 
PROGRAMS Corel Draw Ver. 11... $335 gyi roc ott Quick Pascal 45 PC Tools Delux 5.5 75 
Brookiyn Bridge ni cies a Pro Key Plus 49 
Carbon Copy PC Plus Taobao 34 PROJECT MANAGERS apps... . 39 
Cross Talk XVI 110 printshop “34 Harvard Project Man 3.01 $369 Sidekick Plus. 125 
Laplink ll. 79 Super Project Plus  . 255 Sideways 39 
PC Anywhere III. 65 Timeline Pro 3.0. 384 Spinwriter_ 49 
ProCom Plus. . 51 GAMES Super PC-Kwik oh 46 
68B Attack Sub . $33 SPREADSHEETS WordPerfect Library .. 85 
WORO PROCESSING Battle Chess .. 83 Lotus 123 Ver 2.2 saug (XTee 35 
Grammatik I $49 C. YeagerAdvitSim2 . 35 Lotus 123 Ver 30 .. sip, Sean . 
Microsoft Word 5.0 209 Chessmaster 2100 30 Lotus Upgrade. 129 
PFS Pro Write 2.1 129 F-19 Stealth Bomber . 40 Lucid 3D 62 INTEGRATED 
Right Writer 49 Hunt for Red Detober 37 Microsoft Excel 299 Enable $344 
Will Maker. 37 Kings Quest 4 33 Plan Perfect 3.0 . 189 
WordPerfect51. .. 229 —_Leisure Suit Larry 1 30 Quattro... gon Framework) =: 418 
WordPerfect M/UAdd-Dn § 79 — Mavis Beacon Teach Type 30 = Quattro Pro é 335 Lotus Symphony 419 
WordPerfect M/U Server 349 = Microsoft Flight Simulator. 33 = Supercalc 5 289 Microsoft Works . $9 
Wordstar 5.5 229° ~——Typing Tutor 1V 30 = Twin Advanced 89 —- PFS First Choice w/quicken . 89 
XYWrite II! wAla Carte 218 Where In The World 30 VP Planner Plus f 119 Smartware ll... 439 












CALL FOR USER FRIENDLY TERMS & CONDITIONS: *Personal/company checks alow PC 11/14 
ITEMS NOT SHOWN «We weicome international accounts, please call for spectat pricing fourteen (14) days to clear. 
7 Volume discounts for corporate and institutional orders. +All shipments insured at no extra cost. 
Technical Support: (602) 246-2222 + We do not charge your credit card until your order ts shipped + All prices are subject to change 
| FAX (602) 246-7805 +Shipping minimum is $5 00 Arizona orders + 6 7% sales tax. without notice. 
| Phone Hours" + You pay our regular ground shipping rates (1-20 Ibs ). + We do nat guarantee compatibility. 
Monday thru Friday 6:30 a m.-6 00 p.m MST We pay the air difference {excludes Alaska and Hawail.} +No charge for 


| Saturday 9:00 a.m -5:00 p.m. MST Free air applies only to orders over $100 Visa or MasterCard «= SE ew 





~~, ‘Nielailaal 


In U.S.A. and Canada call: 





COMPUTERS 
MIT 10MHZ w/40MB 2Bms $979 | 
MIT 10 MHZ XT . . $89 
MIT 12MHZ 286 w/iMB 929 
MIT 12MHZ 288 w/1MB 
& 40MB 1359 
my tou 286 w/1MB | 
1699 
wit ieMHZ 286 w/1MB 
(tower) 1746 | 
MIT 25MHZ 386 w/1MB | 
RAM 2569 | 
MIT 39MHZ 388 w/1MB 
RAM 3600 
«Includes 1 Year 
Dn-Site Warranty 
Provided by TRW 
#30 Day Satisfaction 
Guaranteed. 
LAPTDPS 
Toshiba T1000 . $699 
Toshiba T1200 FB 2FDD 1479 
Toshiba T1200 HB w/20MB =: 1999 
Toshiba T1600 3229 
Toshiba T3100E 2639 
Toshiba 73200 w40MB 3525 
SCANNERS/MICE 
DFI Handyscanner HS-3000+ $189 
DFI HandyscannerP/S2 ... 239 
Logitech New Bus 79 
Logitech New Bus w/Paint 89 
Logitech New Senal 81 


Logitech New Senal wpaint 89 
Logitech ScanmanHi-Res . 179 


MS Bus w/CAD . 119 
MS Bus w/Paint 99 
MS Bus w/Windows . 139 
MS Sertal w/GAD 119 
MS Serial w/Paint 99 
MS Serial w/Windows 139 
MDDEMS 

ATI 2400 Ext Etc w/NMP $199 
All internal 2400B .... . 169 
Everex 24008 E Plus 199 
Everex 24008 Plus Int 150 
Everex 300/12008 Int . 59 
US Robotics Courier 2400 289 
US Robotics Courier 2400E 335 
US Robotics Courier HST 9600 609 
US Robotics Sportster 1200B . 102 


US Robohcs Sportster 2400B Ext. 163 
US Robotics Sportster 2400B Int 145 


602-246-2222 





MASS STORAGE 
Everex60MB Ext Tape BKU $679 
Everex 60MB Int Tape AT/PC = 599 
Miniscribe 20 MB Kit zn 
Mintscribe 30 MB Kit 
Miniscribe 322MB ESDI Kit AT 79 
Miniscribe 40MB Kit 320 
Refurb Seagate 20MB 180 
Refurb Seagate 30MB 209 
Refurb Seagate 40MB Kit 350 
Refurb Seagate 85MB Kit 387 
Refurb Seagate 85MB Kit $35 
Seagate 20MB w/Cont 259 
Seagate 30MB w/Cont . 279 
Seagate 40MBST-25140ms 311 
Seagate 40MB ST-251-1 387 
Seagate 80MB(AT)ST-4096 . 585 
MATH CD-PROCESSORS 
Lowest Prices 
Call 
MEMDRY 8DARDS 
AST Rampage 2B6 w/512K . $412 
AST Six Pack+ w/64KforPC . 129 


DFI 2MB Above Board for AT 79 
Everex 2MB Above Board PC 59 
Everex 3MB Above Board AT 89 


MONITORS 

Hyundar 12” Amber w/Tilt $79 
Hyundai 12” White w/Tit . 4 
Hyundai 14° CGA wTilt 249 
Hyundat 14” EGA 335 
Hyundai 14” FlatAmber w/Tilt 109 
Hyundai 14” Flat White w/Titt 119 
Hyundai 14" VGA . . 339 
Mitsubishi Diamond Scan . 499 
NEC GS White .. . 235 
NEC Multisyne 2A . 519 
NEC Multisyne 3D 659 
NEC Multisyne 4D 1240 
NEC Multsync 5D. 2540 
Princeton Mono VGA . . 99 
Princeton Ultrasyne 16 859 
Seiko 14430 VGA. . 839 
Zenith 14” Flat VGA . 619 
1/D GAME, 

MULTI I/O CARDS 
ASTMmil/DPS,CC. . $73 
C&H XT & AT Game Card ...... 4S 
Copy II PC Deluxe Dption...... "109 
DFI I/O AT P/S/G .. nV itegeteS 
DFID XT P/S/GCC. erie nd 





By | 
— 


Air Express Shipping 


You Pay the Ground Shipping 
We We Pay the Air Difference. 





-800-421-3135 


In Arizona Call: 


KEYBOARDS 

DFI Keyboard 101 Click 
Keytronics 5151 IBM 
Keytronics KB 101-1 


PRINTERS 

Citizen 120 D 120CPS 
Citizen GSX 140 
Citizen HSP 500 
Citizen HSP550_ . 
Citizen MSP 15E ; 
NEC LC B9OXL Laser 
NEC P2200 

NEC P5200 

NEC P5300 

Oktdata 1821 Turbo 
Okidata 320 . 

Dkidata 321 

Dkidata 390 

Dkidata 391 

Panasome 1124 . 
Panasonic 1180 
Panasonic 1600 Series. 
Panasonic 4450 Laser 
Star NX 1000 . 
Star NX 1000 Model 2. 
Star NX 1000 Rainbow 
Star NX 15 

Toshiba 311 







VIDEO CARDS 
ATIEGA 800 Wonder 
139 = ATI VGA Wonder w/256 
99 ATI VGA Wonder w/512 
DFI Hercules Comp Mono 


Generic Color w/Ptr 
$146 Orchid Pro Designer 
Cait Drchid Pro Designer Plus 
323 Paradise EGA350 
470 ~——~Paradise EGA 480 
349 ©—«~Paradise VGA 16 Pius 
4945 ‘Paradise VGA Plus 
329 - Paradise VGA Prot 
519 Vega Fastwrite VGA 
669 Vega V-RAMw/258K 
295 | Vega VGA 
Fe DIGITIZER 
Kurta IS/One 12 « 12 
AS KurtalS/One 12 17 
Summagraphics Pro 12 x 18 
ner Summagraphics 12 x 12 
cai FLOPPY DRIVES 
1489 = TEAC 1/2 HT Black 360K .. 
. 169 TEAC 1/2 HT Gray 360K 
179 ~~ TEAC 1.2 Floppy Black 
229 TEAC AT 1/2 HT 556 VF 
319 = Toshiba3.5” 1.44MB 
325 — Toshiba 3.5” 720K 


PACIFIC Dara PRODUCTS 


1-2-4 PLUS 


25 CARTRIDGES IN ONE 


HEADLINES 
PLOTTER In 
POSTSCRIP 


W/1 MB 


SINA CART 
CARTRIDGE 


T EMULATION 499 


!| WAREHOUSE 


CIRCLE 171 ON READER SERVICE CARD 
ADIVISION OF AZ COMPUTER CORPORATION OF AMERICA 2727 W. Dae AVE. PHOENIX, AZ 85051 


$285 
279 


PRODUCTS 
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‘It takes guts: 
ange a Winner. 


ininediicise the new hee 
of CompuAdd computers. - 


A great new ook, 
- andsoreliable 
they have compa 
_,, Written 2 
all over them. ak 











> you add up to 























Five-stot ‘: 
viser cafd lets 


_ five expansion - 
full-size 16-bit 
and two half 
_ | Size B-bit, 


CompuAdd's 
layer board 
greater design 

discipine 
"than others” 
: 6-layer 
afacturing 
costs,.so we 

can sell to you 
for less... 


29 ~ . 
aaaboseees Oe 


2a “All Components are high: : 
a : quality—specified by." ~ : Z 
: CompuAdd design engi-. 
ae oes neers to our own board-- ae 
.* level quality standards. . 


_ All systems are UL listed, 
_ , CSAcertified, TUV 
"approved and FCC, VDE™ ° - 
.. and DOC Class B a 
’ é i = appro wed. 


Assembled and custom . 


: square-foot Austin, Texas, 
* | manufacturing plant... _ 





configured in our 262,000-°- 


Surface 
mount tech- 
nology adds 
Jive full func- 
tions to the 
motherboard: 
@ dual IDE 
hard drive 
Oia 
diskette drive 
controller, 
© two serial 
Q one paral-._ 
lelport,, — 
Otervee 
interface. 


SI2K On- 
ryisexpand-  : 
able to4MB . - 
using Single 
ln-Line- - 











You don't have to, pay m more 
to or eve g you eae 
ct, you.can 

"Bntods% les 


‘Keeping out prices lowi is key. to our... 
business philosophy and that means: keeping 
costs down. We skip the executive tunches ah 
- the fancy offices to put our money into more ae * 
‘important things. Like top talent to design and - 








~ backing i it with the, best in aN and 








- build some of the most reliable} flexible and 

“ compatible compiiters you can buy.” : 
It all adds up to a. company that ‘truly . 

customer driven. Dedicated to giving’you:-} 

“what you want at a price-you can afford, then 




























CompuAdd 810, Soe ce 212, ice iar e 216," 
Only $595. . Only $895. . Only $995. 
As shown, with Color VGA — ch n, with Color VGA zy Ag shown, with Color Vea: Ld 
monitor and 20MB hard drive, .- monitor and 20MB hard cA monitor. Ch 40MB hard ‘drive; 
$1410. "$1799. - Ee $2039. ° ism we 
* NEC V20® processor £80286 proceisor rnin ao * sans cig 
_ Tunning at !OMHz.. 12MHz,—- og 46MHz.. . : 
*640KB RAM with parity _ * 512KB RAM expandable to “WW + 512KB RAM expandable 10 
_ checking. _ . -4MBon motherboard, ~~ 4MB ob niotherboard. . 
* Built-in dual IDE hard drive . «. © O wait state page-made . ene ee ee F ; 
* Built-in dual diskette drive . «Built-in dual IDE hand drive" . Built-in dual IDE hard drive ae 
controller, ps "interface." “s. ° + intérface. 7 
* Built-in parallel printer port. . _* Built-in dual diskente dive oe » Built-in dual diskette ive, ”: ‘ 
~ « Two built-in serial ports.. "controller. . “ 7 controller, oe ; : 
* Three full-size expansion + Built-in parallel printer port, - ” «Built-in parallel printer eae oe ate Padi beets port. 
slots. * Two built-in serial ports. © Two built-in serial ports. ©. - se Two built-in sachet peat poe 
» Two half-size expansion slots. » Five.expansion slots: three __ © Five expansion slots: three. | ">, <¢Five expansion slots:: 
* Built-in game port interface. full-size 16-bit and two half- _ full-size 16-bit and wo half - : 
* 8087 math copracessor size 8-bit. = . size 8-bit. ; 2 7e 
support. - - Buil-in game port imterface. * Bpre | 
+ 5.25" 360KB diskette 80287 math coprocessor.” * _° 80287 math coprocessor. - 
“dri support, ot pa nada oe 
» Cpxional re ine clock, » Choice of 5.25" F2MB or at + Choice of 5:25” 4.2MB or 


3.5" 1.44MB diskette drive. 


» 103-key enhanced keybnard. Settee 


* 145 watt CE 


v209 isa maed ment of NEC Ber 8087, 80286, 80287, 80386SX sod 9039678% are waderarts of. nit Corporati tis arepinitred 
Corporation. eS ae Commun ste cana di alten = eae 


trademark of International Business Machines 


° 1014 Key enhanced keyboard q 








"3.5" L44MB diskette drive: - 
J + Real-time clock. : 
.e pert enhanced eae 





‘ 


yeeys-dijs pue a6ed ayy asoj ‘p 
aBpe papjoj ay a211$ “€ 
aL 7 
oe | ee plOy Bu 02 Huyqujod Moy °Z 
aBed aa2j ay Bujyno} apis quoly *T 
UM JOYS S[y] Wasul “7 


aGed ynopjoy ay) uadoO “T 


J@ays-dijs jnopjoy payaau| 


GbsSlipSheet-001 


> 
Foldout slip-sheet 


Folded edge of the page 


1. Open the foldout page 

2. Insert this sheet with 
1. Front side touching the free page Fres'enl 
2. Arrow pointing to the fold Slip-sheet 

3. Slice the folded edge 


4. Close the page and silp-sheet 
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Back 


1. Follow instructions on the other side 










ever the last few years, CompuAdd has 

, taken its share of awards in the trade press, 
from “Editor’s Choice” to “Best Buy.” 
Despite that, we’re changing our entire 
line. Because, no matter how good we get, 


CompuAdd Superstore repair centers. We 
also offer on-site service within over 260 
Memorex Telex service areas nationwide. 
And for the CompuAdd 220 and above, on- 
site service is free for one year. 















we'll never stop looking for ways to 

| improve. 

| Our new line not only gives you more 
| reliability, it gives you back more of your 
desk. The profile is lower and the footprint 
is 30% smaller. But you're not giving up 
anything other than size. Our 286 systems 
have always been best sellers, with proven 
reliability and 100% IBM®-compaitibility. 
And now they’re even better. 


The service is over 
the phone, over the counter 
or overnight. 


No other computer company is as cus- 
tomer driven as CompuAdd. You can tell by 
the service and support we offer. It’s among 
the best in the business. 

To begin with, if your CompuAdd 
computer isn’t everything we said it would 
be, just retum it within the first 30 days. 
We'll give you your money back. No ques- 
tions asked. 

We guarantee each computer for a full 
year. You can call our technical and customer 
support center, toll-free. We’ve found that 
over 90% of our customers’ questions can be 
answered over the phone. Or you can bring 
your system to one of our company-owned 











You can buy over 
the phone, over the counter 
or over coffee. 





Call 1-800-933-8383 and order by 
phone. Or, if you prefer, drop by a compa- 
ny-owned CompuAdd Superstore and put 
a system through its paces before you buy. 
Get the feel of the keyboard. Compare 
monitors. lf your business computing 
needs are more complex, call and a mem- 
ber of our corporate sales staff will come 
to your office. No matter how you prefer 
to buy, CompuAdd is there for you. 
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Our catalog makes. =~. CompuAdd 325, $3899 
an even more pow ese "peas thiteornes comapete with 404M |. : 
statement. _. hard drive, Monochrome VGA monitor, Loge 
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Hyundai HDP-970 
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Seikosha SP-1600AlI 
$329 9-pin dot matrix 
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* DESKTOP PUBLISHING 

* WORD PROCESSING 

* DATA BASE APPLICATIONS 
* HIGH LEVEL LANGUAGE INTERFACE 
* CAD APPLICATIONS 


DFI expands the world of desktop scanning with 
the new Handy Scanner 3000 Plus, Consolida 
ting all the advanced hardware features you 
have come to expect from the company that 
introduced hand scanners to the world, our 
scanner now gives even sharper images ir 
is even easier to use. Perhaps, most im; 
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i opment and 





CAD applications. 
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tant, DFt gives total scanning support , 


NEW 


Handy Scanner 3000 Plus 
Including PC Paintbrush Plus 





The Handy Scanner 3000 Plus comes 
bundled with ZSoft’s topselling PC Paint- 
brush Plus and DFI’s SCAN and ImageTools 
programs. PC Paintbrush Plus lets you paint, rotate, 
flip, invert, shrink, tilt, expand and add text into 
your scanned images. Using SCAN, you can save 
your images into TIFF, PCX, IMG, MSP, and CUT 
image files or convert between the formats. Using 
ImageTools, you can interface the Handy Scanner 
3000 Plus with dBase IV, dBase Il! +, and compatibles 
such as Clipper, Foxbase or design custom 
applications using Microsoft C and QuickBASIC, 
or Turbo Pascal. 


r Available as options are DFI's OCR package, 
, which reads mono or proportional spaced typeset 
characters in English, German, French, and Spanish 
languages and a fast CAD conversion program that 
allows you to save and convert scanned images into 
CAD image formats. At DFI, we offer you the total 
scanning solution. The Handy Scanner 3000 Plus, a 
new age in scanning technology. 
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GE : MONOCHROME DOT MATRIX . 
I know what you’re thinking. Dot matrix Output quality continues to make prog- 


printers are going the way of the daisy 
wheel, sputtering to a gruesome end at the 
hands of lethal lasers. You're thinking that 
there’s nothing new under the dot matrix 
sun, and that you may as well skip this sec- 
tion and tum to the real news. 

Wrong. 

It’s laser printers that are making the 
dot matrix market so intriguing this year. 
More to the point, it’s the price of lasers 
that’s affecting the dot matrix printer pro- 


Good news for 
the buyer: high-end 24-pin 
dot matrix models 
are already lowering their 
prices to remain 
competitive. Their street 
prices run $500—$1,500. 


foundly. Laser prices are falling rapidly, 
and not because their vendors are hacking 
off vital features. The 4-page-per-minute 
HP LaserJet Series LIP (reviewed in this is- 
sue) broke the $1,500 barrier without los- 
ing any of the capabilities you’ve come to 
expect from Hewlett-Packard. 

Assuming that the new HP IIP’s $1,500 
list price will shrink to a street price of 
about $1,000 (or about $1,200 with the 
bottom paper tray most users will opt to 
buy), dot matrix printers are going to be 
squeezed into a rather narrow price range. 

That’s good news for the buyer, be- 
cause high-end 24-pin dot matrix models 
are already lowering their prices to remain 
competitive. Street prices for these ma- 
chines run from about $500 to $1,500. At 
the low end, 9-pin dot matrix printers can’t 
get much cheaper than $150 to $200 (the 
Epson LX-810 has a street price of around 
$175), so companies are piling on features 
and upgrading construction to attract cus- 
tomers. 


(T'S ALL IN THE PAPER HANDLING 

Undoubtedly you’ve wondered whether 
low-end lasers will spell doomsday for dot 
matrix printers altogether. Well, don’t 
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start digging the grave just yet: dot matrix 
printers can still pummel lasers in many 
arenas. Indeed, dot matrix printers can 
handie multipart forms with ease and fussy 
labels without a meltdown. Those with 
color options make color printing afford- 
able, and wide-carriage models handle 
monstrous paper up to 16 inches wide. Try 
that with a laser. 

So what's your buying strategy for 
1989? If you need a printer with one of the 
matrix-only functions listed above, or if 
your work is in a heavy-volume environ- 
ment where speed is a priority, you may 
still want to buy a high-end 24-pin work- 
horse. If not, skip straight to a low-end la- 
ser and buy one of the sturdy new low-end 
9-pin models to handle your forms, quick 
draft printing, and other nonlaser jobs. The 
combined price of the two printers 
shouldn’t be more than the price of one la- 
ser just a year ago. 

The dot matrix sections—monochrome 
and color—include any printer whose 
speed can be measured in characters per 
second. That means you'll find 9-pins, 24- 
Pins, and ink jets here. As you read the re- 
views in this section, you'll notice a few 
other new developments. Whereas sophis- 
ticated paper handling used to be an extra 
on dot matrix models, nowadays even 
low-end 9-pin models have to include it to 
remain competitive. Many machines have 
“zero tear-off' ’—the printer advances the 
paper so that you can remove finished out- 
put, then backs it up so that you can start 
printing at the top of the page without los- 
ing a single sheet. And paper parking al- 
lows you to print on single sheets while 
loaded fanfold paper is retracted; press one 
button and the printer will lock the fanfold 
back into place. 


HIGHER IQ 

This year, companies don’t stop at paper 
handling when they try to put together a 
tempting package. Check out models with 
multiple paper paths—front, back, top, 
bottom—to see if they can make your life 
any easier. Control panels are becoming 
better conversationalists, with intelligent 
LCD windows that flash messages in En- 
glish rather than mumbo-jumbo code. 
Even front panels with lights or buttons are 
becoming more straightforward. Printer 
IQ is rising in more ways than one; some 
printers can spit out status sheets detailing 
their current emulation or print settings to 
eliminate guesswork. 


ress, but this year’s samples still aren’t go- 
ing to knock you off your feet. The day 
when we’ll look at a 24-pin dot matrix 
printout and guess that it came froma laser 
is still far off. Characters are looking dark- 
er and sharper than before, but it’s not un- 
common to see horizontal lines running 
across the scanned photo in the PC Labs 
test. For your perusal, we’ve included 
samples of the halftone image in our 
guides to monochrome dot matrix printers 
and color dot matrix printers, not because 
we think you should print scanned-in pho- 
tos with dot matrix machines, but to make 
it easier for you to see how different print- 
ers handle graphics. 

Some of the best black-and-white out- 
put comes from dot matrix printers with 
color options, so don’t forget to give them 
a look-see. You'll find this group in our 
section on color dot matrix printers, and 
our Printer Guide will show you output 
from PC Labs’ color test. Although these 
printers are functionally identical to their 
noncolor cousins, we’ve set them apart for 
the sake of comparison. 

Dot matrix printers may be improving, 
but we never said they were perfect. Noise 
levels are still headache-inducing on many 
machines. But at least we'll have some- 
thing new to write about dot matrix print- 
ers next year, we hope. 


AEG Olympia NP 80-24 
AEG Olympia NP 136-24 


by Henry Fersko-Weiss 

Here’s a pair of printers with a healthy 
number of features and distinctive perfor- 
mance—not a bad combination. The AEG 
Olympia NP 80-24 and NP 136-24 pro- 
duce excellent 24-pin text and graphics. 
They boast an exceptional front-panel ar- 
fangement of buttons for controlling al- 
most every function. The one-line LCD 
display for function choices and messages 
is quite intelligent. Priced at $599 for the 
narrow-carriage NP 80-24 and $799 for 
the wide-carriage NP 136-24, AEG’s of- 
ferings represent a very good value. 

The NP 80-24 won't hog your desk. 
The front of the printer is cut back to form 
something of a step shape. The control 
panel stretches across what would be the 
bottom stair tead—a convenient location 
for the six membrane buttons that com- 
mand the NP 80-24. I found the NP 80- 
24’s buttons responsive, but I had to press 
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very firmly on the NP 136-24’s to get a re- 
action. 

The button you'll use most often is 
Menu. Press it as you power up the printer 
and you get access to configuration 
choices. They include the emulation—a 
choice between Epson LQ and IBM Pro- 
printer—the character set, baud rate, 
download buffer, and alignment, among 
others. 

If you press the Menu button while the 
printer is on, you can cycle through font 
selections, pitch, left and right margins, 
page length, print direction (bidirectional 
or unidirectional), and so on. In fact, you 
can set up two altemate menus with de- 
faults for all of these format choices. You 
activate one or the other menu by choosing 
it in menu mode and then turning the pow- 
er off and on again. Having the ability to 
preset two format configurations makes 
for efficient operation. 

The selections you make with the but- 
tons are displayed in a 16-character LCD 
window. The LCD display is also used to 
indicate errors, as are the four LED lights. 
The rather extensive control panel makes 
the printer very easy to use. And you don’t 
have to worry about changing DIP switch 
settings. 

The tractor feeder on the printer pushes 
the paper around the roller. You can print 
on single sheets without removing the con- 
tinuous paper by using paper parking. Park 
the paper by simply pulling once on the pa- 
per bail lever, on the top right side of the 
printer. A single-sheet guide fits right over 
the tractor. Mu!tipart forms and even thick 
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card-stock paper roll through smoothly. 
An optional single- and dual-sheet feeder 
can handle up to 150 pages. 

The print quality of the NP 80-24 is ex- 
cellent. All the fonts—there are five of 
them in addition to draft—have a true let- 
ter-quality appearance. They are clear, 
sharply etched, and show little sign of the 
dots that compose them. In addition, you 
can print the fonts in any of 12 character- 
per-inch measures. Three of these are for 
different forms of proportional spacing. 
Such flexibility in text appearance is a defi- 
nite advantage. 

The type styles vary from a more omate 
Gothic to a modem-looking Optimo. The 
selection was more than enough to find a 
couple of fonts | really liked. AEG Olym- 
pia also offers a $59 font cartridge, which 
includes Script, Orator, and Square. Both 
printers also come with a full complement 
of printing and formatting enhancements, 
from bold and underlining to variable line 
height, vertical tab, and double-wide print. 

The 360- by 180-dpi graphics are as 
good as the text—perhaps better. The 
scanned photo was printed very faithfully, 


AEG OLYMPIA NP 80-24 
j AEG OLYMPIA NP 136-24 
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AEG Otympra Corp... 3140 Route 22, Somerville, 
NJ 08876; (201) 231-8300. 

List Price: NP 80-24, $599, NP 136-24, $799. 
Dimensions : NP 80-24, 12 x 22,8 x4 in; 
NP 136-24, 13 7S x 25x Sin. 
Weight: NP 80-24, 17.6 Ibs ;NP 136-24, 22 tbs. 
Emutations: Epson LO, 1BM Propnnter 

in Short: The AEG Olympia NP 80-26 and NP 
et ane Rai avery 
nice control panel with a one-line LCD display, 
and a compact design They are well worth ther 
reasonable prices 
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with the subtle shadings of the face re- 
vealed. The gray scale was also very well 
printed, with little filling in on the fine 
cross-hatchings. 

You get 24K of memory with both the 
NP 80-24 and the NP 136-24. This is a 
good size for a print buffer, and you can 
add in another 32K for just $29. If you doa 
lot of graphics printing, you'll want the full 
56K of memory. 

For text, the printer operated at an ac- 
ceptable 115 characters per second in draft 
mode and at 52 cps in LQ mode. Our 
graphics image took over 30 seconds in the 
Epson LQ-1500 emulation and almost two 
and half times that amount in the IBM Pro- 
printer emulation. The NP | 36-24 operat- 
ed a little faster on all tests. 

In the Olympia NP 80-24 and NP 136- 
24, AEG has put together the best of all 
worlds: top 24-pin functionality, sophisti- 
cated output, and reasonable price. As 
long as speed isn’t your top priority, give 
these two some serious consideration. 


Amstrad DMP3000 


by Susan L. Hayes 

The DMP3000 from Amstrad is the dot 
matrix version of the little printer that 
could. At just 9.2 pounds, this black-and- 
white impact printer weighs in light and 
even sells for a lightweight price—$300, 
including cable. As long as the tasks you'll 
need it to perform are also lightweight, this 
one is worth consideration, 

This 9-pin printer has a parallel Cen- 
tronics 36-pin connector and is so small 
and compact it will fit almost anywhere. 
Paper pulls through the tractor smoothly 
and easily in an upward ‘‘L’’ fashion and 
can be set so that printing begins at the very 
top of the page. 

The DMP3000 has the ability to adjust 
for varying paper thicknesses at the touch 
of a knob; it printed without problems on 
card stock. It had a bit more difficulty with 
the multipart form test in draft mode, 
where it tended to jam, but in NLQ mode 
the printer ran more smoothly. 

Amstrad hasn’t loaded this printer up 
with extra features, but all the basics are 
there. There are the six main typefaces: 
Pica, Elite, proportional, condensed, 
NLQ, and NLQ proportional, as well as all 
the basic enhancements. 


The DMP3000 produces excellent ¢ 


quality text and decent graphics, but be 
warned that it takes a while. Amstrad 
claims a draft speed of 160 characters per 
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second; our tests turned up a rate of around 
60 cps, and in NLQ mode an agonizing 19 
cps, compared with Amstrad’s claim of 40 
cps. The best graphics samples were pro- 
duced when emulating the Epson FX-80 
and the IBM Proprinter (9-pin) and took 
110 and 92 seconds, respectively. And 
don’t expect to pursue tasks that require 
concentration while you wait. After listen- 
ing to a few documents being printed at a 
deafening 82 decibels, your nerves will 
probably be shot. 

Although the DMP3000 was not 100- 
percent compatible with the high-order 
IBM character set in PC Labs tests, it came 
very close. Amstrad also offers several 
DIP-switch-selectable Epson FX and IBM 
character sets. The DIP switches are used 
to implement a slashed zero as well. 

You can’t miss the control panel locat- 
ed on the top right, with its LED indicators 
and raised buttons for operating the sepa- 
rate form- and line-feed commands. Instal- 
lation, however, is less obvious. Inserting 
the rather fragile fabric spool ribbon is as 
frustrating as trying to solve Rubik's cube 
(and just as satisfying when you do accom- 
plish it). Don’t even bother looking at Am- 
strad's manual—it gives you excessive in- 
formation at the cost of relevant material 
about the basic capabilities of the printer. 
While a call to Amstrad’s technical sup- 
port line might be helpful, expect a busy 
signal. 

Buying a low-end dot matrix printer is a 
matter of priorities and sacrifices. If your 
needs are limited, you won't have to give 
up much with Amstrad’s DMP3000—ex- 
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Amstrad, 1915 Westridge Dr.. Irving, TX 75038. 
(214) 518-0668 

List Price: $300 

Dimensions (HWD) 3.75 x 15 75x 9in. 
Weight: 9.2 ibs. 

Emulations: Epson FX-80. IBM Propnniter, IBM 
Graphics Pnnter 

in Short: If you don't have a need for speed or 
fancy fonts and features but do have to watch 
your wallet, this unobtrusive 9-pin pnnter ts 
worthy of consideration. 


CIRCLE 607 ON READER SEAVICE CARD. 


cept a bit of time and quiet. This printer of- 
fers very good quality text output and ac- 
ceptable graphics at a nice price—you just 
have to decide if it’s worth the wait. 


Amstrad LQ 3500 


by Susan L. Hayes 

Amstrad, a long-established participant in 
the mainframe world, is a relative new- 
comer to the PC marketplace and appears 
to have a few things to learn. With the LQ 
3500, a $500 24-pin dot matrix printer, 
Amstrad is suffering from delusions of 
grandeur. 

It looks harmless enough—attractive 
even. The raised-button control panel is lo- 
cated on the right front with LED indica- 
tors and separate controls for form and line 
feed. At 13 pounds with a size of 4 by 17.5 
by 16 inches (HWD), it hardly seems in- 
timidating, but whoever said appearances 
can be deceiving might have been talking 
about the LQ 3500. 

Admittedly, Amstrad’s letter-quality 
printer does produce very good text output 
with excellent letter-quality resolution, but 
for anyone who wants instant gratification, 


this one simply isn’t going to make it. 

Once you have the printer out of the 
box, you might think you're ready to go. 
First, however, you have to insert the har- 
monica cartridge—although the fabric rib- 
bon doesn't look like it’s going to hold up 
long enough to print the first document. 
(Amstrad ought to stick in a plastic glove.) 
The cartridge snaps into place without too 
much aggravation, but it is fortunate you 
don’t have to depend on the documenta- 
tion for guidance. The manual is full of 
what could be extremely helpful photo- 
graphs of properly assembled printer parts; 
it’s a shame they are all so dark they're 
useless. 

Then you’ve got to attach the tractor 
and feed the paper through. No problem? 
Yeah, right. Here’s where the LQ 3500 
might make you scurry off in search of a 
laser printer—or even an electric typewrit- 
er. The external tractor is indeed external 
and sits high above the platen. This setup 
allows you to start printing at the edge of a 
page, but in order to get to the edge of one 
page you first have to scroll up a full page. 
Thus, as long as you use tractor paper, 
you'll be forever sacrificing one page to ar- 
rive at the edge of another. 

To load the paper you must turn the LQ 
3500 around so its back is facing you; this 
could pose a problem if the real estate 
you've assigned to it doesn’t offer much 
maneuverability. And no matter how care- 
fully and precisely I adjusted the paper 
from the rear U, the paper jammed. 

Attaching Amstrad’s paper feeder to or- 
chestrate paper flow doesn’t seem to help 
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24 Wire print head Command Vie™ LCD Control Panel 
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Exceptional Compatibility i * 7” Unsurpassed Paper Handling 
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Off she shelf setup ~~ \ Sheet feed capatnhties 
¥ Paper parkang 
Superior Speed Bottom, top and rear feed 
192 Characters per second 
High-throughput desen 
Easy to Use 
Unbeatable Value Plain Enghsh commands 
Quick Menu 
Supenor performance But-an Help 
Under $500.00 read 
Guaranteed Reliability Color-on-Command 
2 Year warranty User installable 7-color option 


The GSX-140's Intelligence 
Is Only Halt The Story. 


Never before has a 24-wire printer offered so much intelligence. And convertible push-pull tractor allows you to put 
never before has so much intelligence performed so well. Especially any kind of form into its bottom, top and rear 








for a suggested retail price of under $500.00. feeds, from payroll checks to labels. Making the 
The print quality rivals that of any printer in it's class. While its GSX-140 the only printer you'll ever need. 
six resident fonts give you unrivaled versatility. A myriad of options are available including 
When you need the work done yesterday, which is usually the Color-On-Command™ which you can easily in- 
case, the GSX-140's high-throughput design does the job at 192 char- stall yourself for under $60.00. You can also get 
acters per second, a semi-automatic or automatic sheet feed option. 
Now for the smart part. The friendly Command Vue™ control Finally, for peace of mind, we back the 
panel displays plain English prompts GSX-140 with a 24 month warranty. 
and requires no manual to understand. The Ciizen GSX-1 And there you have it Or we're convinced you soon 
Anyone with half a brain can operate it. will. Fora dealer near you, just call 1-800-441-2345, 
It puts four programmable user ext. 34 in Califomia, other states call 1-800-556-1234, 





formats at your fingertips, as well as os = = : . ext. 34. Once you've seen how the 
4 Quick Menu to let you scan and . ; ‘ GSX-140 works, you'll know why 
access all selected functions. It anyone offering you less just 





even offers an on-line help isn't using their noodle. 
system if needed. 

As for paper handling, era On een cieeard wae oad 
you get programmable top-of- Clazen lowe are trademarks rf the Cauacn Weich Co. Lic. 
form, versatile sheet feed and — ™ 
paper parking capabilities. The =F CITIZEN 
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Amstrad, 1915 Westndge Dr , Irving, TX 75038; 
(214) 518-0663 

List Price: $500 

Dimensions (HWD): 4 x 17.5x 161n. 

Weight: 12 9 Ibs 

Emulations: Epson FX-80. Epson LQ 1500, IBM 
Propnnter, IBM Graphics Panter 

In Short: Amstrad tnes; it just needs to try a litte 
harder. The LQ 3500 produces good output, but 
the hassles of geting there make you question 
whether or not it’s worth tt 
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matters much. If you tend to use card stock 
and multipart forms frequently, you might 
have better luck. They jammed a bit, too, 
just not quite as badly. Amstrad’s letter- 
quality printer doesn’t even put you out of 
your misery quickly. Under the Epson FX 
emulation, it printed our graphics test in a 
painfully slow 95 seconds. Having to con- 
tend with the 82-decibel racket made the 
whole process even more interminable. In 
our graphics tests the samples produced 
were passable, although they tended to 
elongate the image. The best of the lot was 
the emulation of the Epson LQ- 1500, 
which tured out quite well. 

Among standard typefaces, including 
Pica, Elite, condensed, and proportional, 
the letter-quality output stood out as top- 
notch and would be hard to distinguish 
from an IBM Selectric typewriter. The 
usual selection of enhancements can be ap- 
plied. However, if it absolutely positively 
has to be there ovemight, with a letter- 
quality speed of 32 cps, it would be advis- 
able to start printing a few days before in 
order to get it done. 


PAPER FOR DOT MATRIX PRINTERS 


by Alfred Poor 

There was a time when choosing paper 
for your dot matrix printer was simple: 
you took either the 9.5-by-11 white or 
the 14.87-by-11 green-bar. The perfo- 
rations on the letter-size sheets left little 
tufts of paper fuzz along the edge of the 
page—an obvious signal that your sin- 
ecre personal correspondence had been 
run off on a tractor-fed machine. And 
the large sheets were great for financial 
reports, except that they wouldn't fit 
into letter-size file folders. 

All that has changed. Open any 
computer supply catalog and you'll be 
inundated with choices. And variety in 
size is just the start. Forexamplc, letter- 
size paper is now available with perfo- 
rations that all but disappear when you 
tear off the edgcs. 

Other innovations affect color and 
texture. Choose from white, gray, ivo- 
ry. and other shades. Take a classic laid 
bond, or even a 25-percent-cotton 
bond. for important jobs. Many suppli- 
ers can even print your letterhead on the 
sheets for a customized look. 

Or maybe you prefer something 
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with a bit more zip. Youcan get tractor- 
fed paper in a wide range of colors, 
such as green, pink, yellow, red, or 
blue, either in bright or pastel shades. 
Even traditional green-bar printout pa- 
per is getting prettier: choose from 
green-bar, blue-bar, or two-tone. And 
Inmac of Santa Clara, Califomia ((800) 
547-5444) has added a new twist: her- 
ringbone pattemed bars. Developed in 
England, the paper is supposed to be 
easier to read and comes in your choice 
of blue, green, or amber bars. 

Your color selection extends beyond 
paper. How about mailing labels? Not 
only do they come ina dizzying array of 
shapes and sizes, they’re also available 
in a variety of solid and pastel colors. 
You can even buy clear plastic labels 
that will let the color of the paper under- 
neath show through. 

And what about paper size? Onc of 
my personal favontes is 14.87-by-8.5 
paper. It comes in green-bar (among 
other choices) and gives you the full 
width of regular financial paper, but by 
changing to eight lines per inch you get 
the same amount of data on a page that 


You can eventually get satisfactory re- 
sults from Amstrad’s LQ 3500, but it 
doesn’t offer much that you can’t 
get—with a lot fewer headaches—from 
dozens of other dot matrix printers. This 
printer’s few pluses are outweighed by too 
many minuses. Your five hundred bucks, 
hard-earned or not, is better off spent 
somewhere else. 


AT&T 570 


by Edward L. Perratore 

If you're searching for a reliable, middle- 
of-the-road dot matrix model for text and 
light graphics applications, take a look at 
the $695 AT&T 570. 

The AT&T 570 is one of a family of 
four 9-pin impact dot matrix models. Like 
its wide-carriage sibling, the 571 (not re- 
viewed here), the 570 supports the Cen- 
tronics-type parallel interface and emu- 
lates both the IBM Proprinter and the 
Epson FX 86e/286e. The next-higher se- 
ries from the company is the 24-pin 580 se- 
ries; from that group, you'll find the wide- 
carriage AT&T 583 reviewed in the color 


fits in a legal folder (or a letter foldcr 
with one edge folded over). It's much 
easier to handle than 14.87-by-11 paper. 

Many suppliers also offcr **tripic- 
perf’ paper. This is 14.87-by-11 paper 
that has a perforation on the right. On 
tearing the page apart, you get a stand- 
ard 8.5-by-11 Ictter-size sheet, and a 
5.37-by-11 section that can be used for 
memos. 

Don't think that having a tractor- 
feed printer means that you can print 
only on conventional paper and labels. 
You can find tractor-feed standard in- 
dex cards in different sizes, including 
those accepted by the U.S. Postal Ser- 
vice for use as postcards. Rolodex cards 
also come in tractor-fed sheets, so you 
can print out a client list or a product file 
for quick reference. 

So while it may seem that you face a 
bewildering number of choices when 
selecting what to feed your favorite 
printer, al least you can be secure in the 
knowledge that you can let your imagi- 
nation run free, and you'll still be able 
to find just the right paper to print out 
the results. a 


Mass Storage Is No Longer 
A Peripheral Issue. 





Its The Central Issue. 


And it should be. (RY{estaWer7\ aaa 
Today's top end computer 


platforms have created 

dazzling new dimensions 
in CAD/CAE, data bases, networking and 
specialized DOS applications. More than 
ever, storage performance and capacity 

are central concerns. 

And more than ever, Storage 
Dimensions is the logical solution. 

With our SpeedStor™ hard disk 
subsystems, you get the best possible 
performance specs. But you get more than 
14 ms access times and 15 Mbit transfer 


S 


rates. You get our expertise in translating 
those specs into maximum system through- 
put—delivering to your application all 

of the performance it can handle. And all 
of the capacity it will ever demand. In 
configurations that include single 650MB 
internal storage systems, external enclo- 
sures that expand to four drives and 
2.6GB, and many more. 

To get the most from today’s most 
powerful desktops, start at the center. 
Start with Storage Dimensions. Call (408) 
879-0300. Or write us at 2145 Hamilton 
Avenue, San Jose, CA 95125. 


STORAGE DIMENSIONS 


A MAXTOR COMPANY 


SpeedStor Is a trademark of Storage Dimensions. inc © 1989 Storage Dimensions 
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Text, graphics, fonts, annotations. Faster, simpler, cleaner. Compliments of new Word 5.0. 


COMMON WORDPROCESSING TASKS 





Software Digest recently chose the best 
With new Word 5.0 youll do about 507. less overall advanced word processor on the 
hunting and pecking than with WordPerfect. market, Who won? In a word, Word. 
Sete a cae at ace A ee rai it Cet 
Tred araa of Laees Deveopeem Corporenan’ 1s a regutered trademark of WordPerfect Corporatun. Software Digest rating from April 1980 mame. 
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The trouble with WordPerfect? is, 
sometimes it isnit. 

Not when you compare it to our new 
Microsoft® Word version 5.0. Not when you 
consider that with Word 50, you'll be able to 
pump out your day-to-day jobs quicker, easier, 
even smarter than you ever thought possible. 

For example: With Word 5.0 you can 
choose commands by either using simple 
Se nate aie 


Ht 


And now enjoy even 

more true WYSIWYG ——_ 

You Get thanks to our fae 
‘ou Get tolour jreven Wher Psne, 

Print Preview. ist rod enngh. 

Does WordPerfect give you the free- 
dom to make annotations? Nobody's perfect. 
Does WordPerfect feature Outline View? 
Another imperfection. 

New Word 50 also lets you list, search 
and archive files across multiple directories. 
And even link part, or all, of a Lotus’ 1-2-3? 
Microsoft Excel or Microsoft Works spread- 
sheet into a Word document. And then up- 
date it. All in a matter of seconds. 

For a thoroughly convincing demo, 
first call (800) 541-1261, Dept. J80. Then call 
WordPerfect for a demo. Then run both, our 
Word against theirs, and then ask yourself: 

Which one brings your word process- 
ing closer to perfection? 








Making it all make sense 
ta renerved. Microsoft, MS-DOS and the 
palates of ree rea, Comoe Lotus and 1-2-3 are reguatered. 


dot matrix section in this issue . 

For the 570’s price you get a sleek, un- 
pretentious design, an efficient internal 
tractor feed with a variety of feed options, 
and a straightforward setup routine accom- 
plished through the printer’s control panel. 

The control panel sports four mem- 
brane buttons that control print quality, on- 
line operation, form feeds, and line feeds. 
Lights indicate power-on, on-line, alarm, 
and print quality; for the latter, the indica- 
tor remains off during draft-mode printing 

No special setup is necessary for most 
printing. Once you've attached your ca- 
bling, paper separator, and paper cover, 
you'll find four ways to insert paper: 
through the bottom, with a push/pull trac- 
tor, from the rear, or straight through from 
the top. Each allows printing with no tear- 
off. The 570 also offers a limited form of 
paper parking, though you won't see it 
mentioned in the generally comprehensive 
documentation. 

The AT&T 570 offers both letter-quali- 
ty (LQ) and near-letter-quality (NLQ) 
type; you can switch between the two via 
the setup mode. Curiously, only LQ mode 
offers standard Courier 10. Draft as well as 
NLQ print are in a sans serif block type 
that, alas, is also currently undocumented. 
(AT&T plans to include both this feature 
and the paper parking in the manual’s next 
printing. ) 

Not to worry, though. Type is crisp in 
both the LQ and NLQ settings, notwith- 
standing the disappointing 28.3-character- 
per-second rate of LQ printing. Except for 
shadow and red/black ribbon printing, ail 
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AT&T Information Systems, 100 Southgate 
Pkwy., Morristown, NJ 07960; (800) 247-1212. 
List Price: $695. 
Dimensions (HWD): 5 2x 17x 15 in. 
Weight: 21 Ibs 

_ Emulations: Epson FX. IBM Propnnter 
In Short: This midrange 9-pin offers good speed, 
attractive quality pnnt, and unpretentious design. 
Especially impressive is the paper handling: four 
paper-feed options as well as forms teer-off and 
paper parking. The AT&T 570 also comes in a 
wide-camage model 
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printing enhancements, including Courier 
italic (Epson mode only), underline, dou- 
ble strike, and super/subscripts, are avail- 
able. As for formatting enhancements, 
they’re all there, too—although centering 
and right justification can be achieved only 
through your application. 

On our tests, the text-printing speed 
was an average 124 cps (compared with 
the 250 cps claimed) in draft mode. The 
370 handled our graphics test in 52 sec- 
onds in Proprinter (9-pin) emulation, pro- 
ducing acceptable if uninspiring output. 

If Courier alone doesn't fit into your 
plans, you can purchase from the company 
as many as five font cartridges for the 570. 
Priced at $75 each, they offer Letter Goth- 
ic, Light Italic, OCR A, OCR B, and Bold 
Proportional. Other add-on products in- 
clude a single-bin cut-sheet feeder (100- 
sheet capacity), sold for $330, and a $225 
extension module for the single-bin feeder 
that converts the 570 to dual-bin. 

While the AT&T 570 isn’t for every- 
one, this is no poorly designed model from 
anickel-and-dime company. The 570 does 
Telatively few of the things that raise a dot 
matrix to high-end status, but it does its job 
well enough to merit a look. 


Blue Chip M200/NLQ 


by Catherine D. Miller 

The $299 Blue Chip M200/NLQ is Blue 
Chip International's new low-end printer. 
Based on older printer technology, this 
compact 9-pin machine produces reason- 
able type and graphics. The M200/NLQ is 
clearly not intended for heavy usage, but 
it’s certainly adequate for someone who 
needs a low-cost printer with basic func- 
tionality. 

Setup is fairly simple, even though the 
Pfinter doesn’t include a soft setup proce- 
dure. Eight slide switches located on the 
top right of the printer—and conveniently 
labeled on the removable slide-switch cov- 
er—allow you to select basic parameters 
such as the emulation mode (Epson FX-80 
or 9-pin IBM Proprinter), the IBM charac- 
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ter set, line spacing, form length, and 
slashed zero. Eight DIP switches, located 
in the rear of the printer, control the inter- 
national character set, buzzer on/off, and 
the ability to download characters. 

The control panel, located directly be- 
low the bank of slide switches, has On- 
Line, NLQ, Form Feed, and Line Feed 
buttons, as well as Power, Paper Out, 
Ready, and NLQ lights. A switch-select- 
ing mode, activated by pressing the On- 
Line and Form Feed buttons at the same 
time, allows you to select several print 
styles without entering control codes. By 
pressing the On-Line key up to six times, 
you can choose emphasized, double strike, 
condensed, and Elite settings, as well as 
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draft Pica and NLQ print modes. 

The paper-handling capabilities are 
limited but adequate for routine usage. 
Fanfold paper can be fed from the rear 
only; however, there is no route to load 
single sheets. When the printer is nearly 
out of paper, a paper-end detector sounds 
the buzzer and lights the Paper Out indica- 
tor. The Form Feed and Line Feed buttons 
provide control over paper position. Not 
surprisingly, the printer couldn’t handle 
our four-part carbon form or our cardboard 
stock. 

In both Proprinter and Epson emulation 
modes, the printer produced muddy-look- 
ing, overly saturated graphics on the PC 
Labs graphics emulation tests. In Epson 
emulation mode, a 6 was thrown into the 
upper-left-hand comer, probably the result 
of an uninterpreted control code. 

In our speed tests, the M200/NLQ 
turned in unacceptably low scores: with a 
claimed speed of 135 characters per sec- 
ond in draft mode, we expected rates 
around 70 and 35 for draft and letter-quali- 
ty, respectively. Instead, the M200/NLQ 
scored 49 cps in draft mode and 17.8 cps in 
NLQ mode while emulating the Epson 
FX-80; it scored 44 cps draft and 17.8 cps 
NLQ in Proprinter emulation mode. It had 
no trouble with the extended ASCII char- 
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Biue Chip International, P O. Box 40910, Mesa, 
AZ 85274. (602) 731-6980. 

List Price: $299 

Dimensions (HWD): 4.4 x 15.5 x 10.75 in. 
Weight: 10.56 Ibs. 

Emulatione: Epson FX-80. IBM Propnnter (9- 
pin} 

in Short: An-easy-to-use, low-end 9-pin pnnter 
with basic paper handling and emulations, the 
Biue Chip M200/NLO offered no surprises. 
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Biue Chip’s switch- 
selecting mode, 
activated by pressing 
the On-Line and Form 
Feed buttons at the 
same time, allows you 
to select several print 
styles without entering 
control codes. 


acter set while emulating the Proprinter, 
indicating a good degree of IBM compati- 
bility. 

Like the graphics, the type has a ten- 
dency to be a bit fuzzy and very saturated. 
But my biggest complaint about the 
M200/NLQ's print quality is that the type 
produced by the multistrike mylar ribbon 
tends to smear excessively. The printer 
doesn’t support any type of ribbon other 
than the one tested. 

The Blue Chip M200/NLQ is easy to 
set up and use but offers limited capabili- 
ties, as one might expect from a low-end 
printer. | encountered no problems in us- 
ing the printer, and though it performed 
adequately on our emulation tests, it is 
very slow and its type lacks sharpness. Ata 
list price of $299, you get about what you 


pay for. 


Citizen GSX-140 


by Bruce Brown 
The brand new Citizen GSX-140 is clear 
evidence of the high quality and advanced 
feature set that you can get today in a rela- 
tively low-cost 24-pin dot matrix printer. 
This $499 machine has top-quality NLQ 
type, reasonable speed, and a long list of 
features and functions that make it power- 
ful, flexible, and easier to use than many 
earlier printers. 

Weighing in at just 11.5 pounds, the 
Citizen GSX will soon have a color option, 


priced at $59. Our test unit had the stand- 
ard Centronics parallel interface port, but 
you can buy a 25-pin 9,600-bit-per-second 
serial interface option for $49. The GSX- 
140 uses 2-million-character-rated har- 
monica-style ribbons that are no fuss at all 
to install. If you do go for the pending col- 
or option, four-color ribbons cost a hefty 

$25.99 each. : 

The GSX-140 can be set to emulate the 
Epson LQ printer series or the IBM Pro- 
printer X24. The 24-pin Epson settings 
caused no problems, and neither did the 
Proprinter emulation. 

The biggest news about the GSX-140 is 
the superb quality of its NLQ output. | 
used this machine’s print samples as exam- 
ples of top-quality 24-pin output when oth- 
erreviewers wanted something with which 
to compare their own printers’ samples. 
With a maximum resolution of 360 by 360 
dpi and a firmly held head, the GSX-140 
did a fine job on the graphics printing tests. 
Dot matrix type quality will probably ad- 
vance in the future, but right now this is 
about as good as you'll get. 

There are four LQ resident fonts: LQ 
Roman, LQ Sans Serif, LQ Courier, and 
LQ Prestige. There's no provision for ex- 
tra fonts via cartridges or cards. 

The GSX-140 isn’t a superfast printer, 
but it’s reasonable for its price, especially 
when the output looks so good. On the PC 
Labs speed test, the GSX-140 scored 100 
characters per second in draft mode, 46 cps 
in NLQ mode, and 53 cps with NLQ pro- 
portional type. It handled our graphics test 
at a good clip, delivering the output in 69 


Citizen GSK-140 
Fonts & Features 
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Seagate’s ST157 Family 


THE FINE ART OF [DRI BwD RB -- 


s the storage 
and retrieval 
device for 

valuable information, a disc drive 
plays a critical role in a personal com- 
puter’s overall operation. Building 
hard disc drives that deliver both high 
performance and high reliability 
requires the same degree of precision 
employed by skilled artists. 

This precision is reflected in 
every Seagate ST157 family drive. 
Using our own stepper motor proc- 
esses, each drive is auto-tuned for 
optimum performance every time 
the drive is powered up. 

This 21-49 megabyte 3.5” drive 
family is a skillful blend of perform- 
ance and reliability. With access times of 
28 msec, these drives feature an MTBF 
of 70,000 hours, and are available in 
SCSI, ST412 and AT” interfaces. 

Like the artist who spends years 
perfecting his craft, Seagate has spent 
the past decade mastering the fine 
art of disc drives. For more informa- 
tion on our palette of high quality 
storage solutions, contact your author- 
ized Seagate distributor, or call 
Seagate directly at 800-468-DISC, 
or 408-438-6550. 


S¥ Seagate 
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and. A family 
that will go to any lengths 
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Every IBM Proprinter has 
hundreds of ways to help you be 


more productive and competitive. 


The IBM Proprinter™ family is the kind of family IBM engineering design eS 
that can’t do enough for you. innovations, like streamlined — - | Y 
Every IBM Proprinter can handle multipart mechanics and convenient r 
forms, correspondence, envelopes, a front feed, they can accom- : 
graphics, spreadsheets, mailing ~~ + modate this wide range of heriae ne 
labels and just about any applications with exceeding (also in ee) 
printing job you can imagine. (gummy case, reliability and value. 
And because every The IBM Proprinter 11 And they can all be connected to any IBM or 
_Proprinter shares important (also in wide carriage) compatible PC. 


Yet while every one of our durable Proprinters 


{8M 6s a rogetrod trademark and Proprnter 6 a trademark of memabonal Business Machines Corporation. © 1969 IBM Corp. 


of printers 
(or widths) to please you. 
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Fruit Sales 





shares the same basic engineering, each model has its but also can accommodate you with very 
own individual strengths. impressive letter quality. 
The Proprinter II, for example, is our most ‘To see which IBM Proprinter best meets your 


economical performer, while the needs, ask your IBM Authorized Dealer or IBM 
a Proprinter III gives you speed marketing representative to 


\ (up to 320 cps) and plenty introduce you to the 
_ of it. whole family. Findyourr i = ——_==_ — =o 
Gem er Proprinter X248, on earestdealebyeding = ES 
The IBM Proprinter X24K_ the other hand, is not just a 1 800 IBM-2468, = 
(also in wide carriage) workhorse and racehorse (288 cps), ext. 165. —< =< + =< 
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seconds in Proprinter mode. 

As with many of the latest printers, the 
GSX-140 has no DIP switches. You can 
control all printer feature and function set- 
tings via a control panel with six buttons, a 
two-line eight-character LCD display, and 
three LED indicator lights, selecting from 
a wide range of settings. The control panel 
does so much that you'll want to spend a 
little time getting used to it, although there 


two programs on a 5.25-inch 360K floppy 
disk: GSXSET, a utility program that 
helps you set printer features the way you 
want them without having to learn printer 
commands; and GSXREF, a complete 
command reference for those who do want 
to make changes via specific commands. 
With this software, you never have to 
touch the printer control panel to select 
Printer settings—a classy touch. 


are also Quick Menus for feature-specific 
settings such as fonts and pitches. In addi- 
tion, you can save up to four macros, user- 
defined setting combinations that can be 
easily recalled. 

A new and different feature on the 
GSX-140 is software that comes standard 
with the printer. This software includes 


THE PRINTRONIX P3040: A Line at a Time 


by M. David Stone 

Line printers have a long history of reli- 
ably chuming out page after page of 
output with hardly a rest. However, 
line-printer manufacturers have largely 
ignored the microcomputer market on 
the grounds that most PC users don't 
need either the line printer’s amount of 
output or its level of reliability to justify 
its cost. In perfect symmetry, PC users 
have largely ignored line printers for 
much the same reasons. Yet some PC 
applications actually may be better 
served by a line printer. 

Enter the Printronix P3040. a 
$4,750 line printer that cranked out a 
speed of 396 lines per minute on our 
tests. Printronix has decided that the PC 
market can no longer be ignored. To 
prove it, the company has put an IBM 
Graphics Printer emulation in the 
P3040 along with the printer's native P- 
series mode. 

If you think $4,750 is a lot for a 
printer that, after all, produces dot ma- 
trix output, you're right. And if you get 
the soundproof stand for $650 and add 
the $995 graphics option for printing 
bar codes, the total jumps to $6,395. 
But don’t write off the P3040 before 
you take a close look at this beast. 

A standard PC dot matrix printer 
prints one character at a time, moves 
the print head, and prints the next char- 
acter. If there are fewer characters on a 
given line, the printer will spend less 
time on the line. That’s why PC Labs 
reports the speed in cps. 

Line printers don’t work that way. 
(For that matter, neither do lasers.) 
Line printers actually bang out the en- 
tire line at once, spending the same 
amount of time on a line with one char- 
acter as on a line with 132 characters. In 
short, a cps rating docsn’t mean very 
much for a line printer. Nevertheless, 
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looking at the cps rating may help put 
the Ipm rating in perspective. 

The PC Labs speed test automatical- 
ly gives character-per-second (cps), 
line-per-minute (lpm), and page-per- 
minute (ppm) ratings. For the P3040, 
396 Ipm is equivalent to 275 cps. This 
is already faster than most character 
printers manage, but keep in mind that 
the test uses a letter-size page, while the 


gL a 
$6.39S wide-carriage line printer 


feadable. Draft mode is darker, solid. 
and still more readable, though the 
characters are a little fuzzy around the 
edges. NLQ mode is darker still, with 
reasonably crisp characters. You may 
not want to read a lot of high-speed 
draft output in one sitting, but you 
won't mind the draft mode or NLQ 
mode at all. The dot matrix density for 
each character ranges from 7 by 9 in 








P3040 has a wide carriage. If the text 
used a 132-character line. with an aver- 
age of, say, 100 characters per line, the 
P3040 would clock in at a hefty 660 
characters per second. 

In some ways, a comparison with 
page-per-minute ratings makes more 
sense—first, because for any given 
number of lines per page, the fixed 
amount of time for printing each line 
really does translate to a fixed speed for 
pages per minute; and second, because 
the speed is well into laser territory. 

In high-speed draft, the P3040's 
396-lpm speed translates to a notewor- 
thy 9.5 ppm. Standard draft comes out 
at 293 Ipm, or 7 ppm. Letter-quality 
mode comes out to a still-respectable 
183 Ipm, or close to 4.5 ppm. 

Happily, the P3040 scores well on 
print quality as well as on speed. High- 
speed draft shows the telltale almost-in- 
dividual dots but is dark and highly 


NLQ mode to 5 by 5 in high-speed 
mode. But the characters are far more 
solid than the numbers indicate because 
individual dots are larger than in most 
dot matrix printers. 

On the PC Labs emulation test, the 
P3040 handled the IBM Graphics emu- 
lation as advertised. And it took only 12 
seconds to print our scanned photo test. 
Dark areas were solidly filled in. Alas, 
so were many of the more-intricate pat- 
tems. The scanned photo showed a dis- 
tinctly posterized effect, though that is 
partly a result of the BM Graphics em- 
ulation. 

As you might expect in a high-speed 
line printer, paper feed is limited to a 
bottom slot with a vertical path. As test- 
ed, the printer came with its own 
soundproof printer stand. Not surpris- 
ingly, the P3040 handled the heavy- 
weight paper and multipart forms with 
case. 





The GSX-140 also distinguishes itself 
with its paper-handling methods. The 
GSX sports pressure feed for single sheets 
and an internal push tractor for continuous- 
form paper. You can reposition the tractor 
as a pull tractor unit and, using a bottom- 
feed paper slot, pull paper vertically 
through the unit—especially good for mul- 
tipart forms and heavy stock. 

The GSX can handle paper and enve- 


As you might expect also, this is a 
hefty unit. The printer itself measures 
about 20.75 inches deep by 24 inches 
wide by 10.5 inches high. Add the 
printer stand, and the height goes to 35 
inches. 

One other important issue is noise 
level. While this is an inherently loud 
printer, the soundproofing is good. We 
measured 90 decibels with the cover 
open but only 73 dB with the cover clo- 
sed—so you can comfortably sit next to 
the P3040 while it’s hard at work. 

As with most printers that cost more 
than a used car, the question with the 
Printronix is not so much whether the 
printer is worth the money as whether 
you need the capability. For most PC 
users, the answer is still undoubtedly 
no. However, if you need to print large 
amounts of wide-carriage output or 
large numbers of bar codes or other la- 
bels, the P3040 may well be worth its 
price. a 


Printronix P3040 

Printronix Inc., 17500 Cartwright Rd., 

P.O. Box 19559, Irvine CA 92713; (714) 

863-1900. 

List Price: $6,395 for printer as tested 

(including $4,750 printer, $650 

soundproofed stand, $995 IGP board 

for bar code graphics). 

Dimensions (HWD); 35 x 24 x 20.75 in. 

(includes printer stand) 

Weight: 70 Ibs. 

Emulations: iBM Graphics Printer, 

Printronix native P-Senes mode 

In Short: The Printronix P3040 line 

printer has a claimed speed of 400 lines 

per minute, and a measured speed of 

396 lines per minute. If you need to print 

large amounts of wide-camage output, 

labels, or bar codes, this may be your 
rinter of choice. 
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Crizen Amenca Corp . 2401 Colorado Ave , 
#190, Santa Monica, CA 90404; (213) 453- 
0614 

Lisi Price: $499; color option, $59. 
Dimensions: 13.5 x 16.75 x 6.75 in. 

Weight: 11.5 Ibs. 

Emulations: Epson LQ, IBM Propnnier X24 

In Short: The Citizen GSX-140 is a lernific 
narrow-camage 24-pin dot matrix panier A bil 
loud, but otherwise it's a winning combination of 
speed, full feature and function setting via contro 
pane! menus and separale software, rear and 
bottom feed with a duai-function Iractor, and, best 
of all, much-better-than-average NLQ pani 
quality 
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lopes up to 10 inches wide and rated to 27 
pounds. The maximum multipart-form 
thickness is 0.2 mm.; I had no problems 
printing four-part forms both with the rear 
and bottom feeds. To get card-stock paper 
to work acceptably, I had to use the bottom 
feed. The GSX-140’s one-button paper 
feeding operated quite smoothly. 

The standard buffer size is 8K, but a 
$69 32K memory upgrade option is avail- 
able and was tested with this unit. This is 
the only GSX-140 option that is not user- 
installable. 

Even though the GSX-1 40 is fairly 
light, its case feels solid. Unexpectedly, it 
scored 82 decibels on the PC Labs noise 
level test, making it one of the louder dot 
matrix printers tested this year. 

Other than the slight!y false note on the 
sound test, this is an incredibly likable 
printer. It produces great type and good 
graphics, has intelligent and convenient 
function control, includes a bottom feed 
for thick stock and multipart forms, and 
moves along at an acceptable rate. This 
one’s a keeper. 


C. Itoh 5000 


by John R. Quain 

Speed may not be the most desirable quali- 
ty in all things, but in printers it has always 
been something of a cause célébre. If 
you’re one of the character-per-second 
cheerleaders, the $] 995 C. Itoh 5000 will 
not disappoint you. And speed isn’t the 
only feature that soothes the sting of the 
5000's rather steep price: It also offers 
multiuser capabilities, an easy-to-use front 
panel, and solid construction. 

Targeted at LAN users and those with 
printer-sharing needs, this 18-pin wide- 
carridge machine delivers five different 
print modes: draft, memo (a dense, but 
fuzzy print), near letter quality, letter qual- 
ity, and a high-speed draft mode. 

In high-speed draft, the 5000 kicked out 
copy at 258 characters per second, making 
it one of the faster dot matrix printers we 
tested this year. At 239 cps, draft printing 
came in just a tad behind the high-speed 
setting but resulted in much clearer charac- 
ters. Although the high-speed draft offers a 
few more characters per second, it isn’t 
worth the sacrifice in print quality. 

The difference in visible quality be- 
tween letter-quality and near-letter-quality 
modes is negligible, with the latter deliver- 
ing clean, solid type at a respectable 73 
cps. As is generally the case with such out- 
put, however, a close inspection betrays its 
dot matrix origins. 

The 5000 offers proportional, Elite, 
Courier, and sans serif faces, all of which 
can be selected from the control panel. 


C. Itoh 5000 
Fonts & Features 


IBM Proprinter S-pin 
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You can also adjust emulation, form 

length, line spacing, pitch, print quality, 

margins, print direction, slashed zero, and 

the character set, all from the front control 
el. 

If you’re of the press-the-buttons-first 
school, you’ll have no trouble understand- 
ing the panel’s setup and LCD readouts 
without succumbing to the documentation. 
For anyone familiar with printer com- 
mands, the panel’s 15-character LCD dis- 
play is self-explanatory and much easier to 
master than that of, for example, the Pana- 
sonic line. And although the documenta- 
tion is not quite up to snuff yet, it does ex- 
plain clearly the few inscrutable codes you 
will find. 

The 5000 offers several features for the 
multiuser environment. In addition to the 
de rigueur Epson and IBM emulations, the 
5000 also can accommodate the DEC user 
via its serial port (an RS-232 port is also 
part of the standard setup). The 5000 at- 
tempts to capitalize on this by offering the 
additional convenience of user profiles, 
which can be customized to three different 
sets of printer attributes, plus a temporary 
profile for special print jobs. 

Each profile can be set up via your PC 
or from the printer's control panel by skip- 
ping through the LCD menu. You can set 


C. 1TOH 5000 








C. Itoh Electronics Co., 2505 McCabe Way, 
irvine, CA 92714-6297; (B00) 347-2484, (714) 
660-1421. 

List Price: $1,995. 

Dimensions (HWO): 6.75 x 17.16 x 23.75 1n 
Weight: 33 Ibs. 

Emutations; IBM Propnnier XL, Epson FX- 
286¢e, and DEC LASO/LA75'1LA210. 

In Short: A solid, fast 18-pin pnnier featunng 
convenient user profiles aimed at a multiuser 
environment—with a few features to come. 


CIRCLE 612 ON READER SERVICE CARD 


E201 ec MAGAZINE NOVEMBER 14. 1989 


MONOCHROME DOT MATRIX 


one on IBM emulation at draft quality, an- 
other on Epson FX emulation at letter qual- 
ity, and yet another on memo quality. 
These profiles can be printed out for refer- 
ence by pressing a key on the printer. 

As with most new products, there are 
still a few kinks to be worked out on the 
5000. The LAN functions should allow us- 
ers to change the user profiles remotely; 
however, with the Novell LAN we tested 
this feature on, we were unable to get the 
escape sequences to override the control- 
panel profile settings. The company ex- 
plained that the feature is so new that codes 
were not yet included in the documenta- 
tion. A color option is also forthcoming, 
according to the company, as are memory- 
expansion options and additional font car- 
tridges. 

Another multiuser feature is the 5000’s 
construction, which was designed with 
heavy service in mind. According to the 
company, the 18-wire printhead has an es- 
timated lifetime of 500 million characters 
and a l-year warranty. Double tractors 
hold the paper firmly in place to allow pa- 
per-handling features typical of high-end 
dot matrix printers: bottom or rear feed, 
paper parking, single-sheet friction feed, 
and zero tear-off. 

For a small office with several different 
users of varying dexterity, beware ribbon 
changes; gloves are mandatory (and are in- 
cluded). 

Except for the minor glitch while test- 
ing the remote management of user pro- 
files, this sleek, new C. Itoh model ran 
smoothly, making the 5000 a solid, 
speedy, and easy-to-use contender in the 
high-end dot matrix class. 


Epson FX-1050 


by Bruce Brown 

In the printer business, the name Epson is 
synonymous with ‘‘standard.’’ The $799 
Epson FX-1050 is the newest incamation 
of one of the most-enduring printer models 
ever introduced. This time around, Epson 
has added a new high-speed draft mode, 
Epson’s tradition-in-the-making Smart- 
Park system, a 9- by 7-inch high-density 
draft print matrix, an additional character 
set, and a new optional dual-bin cut-sheet 
feeder. If you had to choose only one print- 
er to bring with you all over the world, this 
is the one most likely to work with PCs and 
PC software everywhere. 


The Epson FX-1050 is a wide-carriage 
9-pin printer that will neither hog your 
desktop nor save space. You can feed it pa- 
per up to 16 inches wide (always from the 
rear of the printer). Standard paper han- 
dling includes friction (pressure) feed and 
an internal push tractor. A $74 external 
pull tractor, a $249 150-sheet single-bin 
cut-sheet feeder, and a $349 dual-bin feed- 
er are options. 

A nonbuffered parallel interface is 
standard; serial, IEEE, and buffered paral- 
lel interfaces are optional. With the addi- 


Epson FX-1050 
Fonts & Features 


Epson FX 





tion of the SmartPark system, paper load- 
ing and paper parking are an admirable 
one-button affair. Multipart forms and 
card stock worked well in paper-feed tests. 

The FX-1050 is character-compatible 
with the Epson MX and FX series printers 
as well as with the IBM 5150 Graphics 
Printer. Graphics compatibilities include 
Epson MX and FX and IBM Graphics 
Printer and Proprinter. If you want to use 
this printer in IBM Graphics Printer emu- 
lation mode, you just set a single DIP 
switch. 

While the FX-1050 may be “‘only”’ a 
9-pin printer, its print quality is certainly 
good enough for reports short of a thesis or 
dissertation. In NLQ mode, the FX-1050 
isn’t as good as a laser or a 24-pin printer, 
but it will handle wide continuous-form 
paper like no laser can and will outspeed 
any 24-pin dot matrix. In normal draft 
mode at 10 characters per inch, the FX- 
1050 hit roughly 140 characters per sec- 
ond. High-speed draft mode, a slightly less 
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When printer office, 
the only thing you have to fear 
is being wrong. 


An office printer can cost a few hun- 
dred dollars, or it can cost as much as 
a small car. And depending on how 
well it does (or doesn't do) what 
everybody in the office wants it to do, 
it can cost you a lot of sleep. 





That's why when AEG Olympia 
talks about printers, the feature we 
talk about most is good technology. 
Which may explain why we're one of 
the leading business machine compa- 
nies in our native Germany, where 
technology is aleading passion. 

So before an AEG Olympia dealer 
tells you about all our dot matrix and 
daisywheel and laser printers, he'll 
probably show you how beautifully 
they all work. We live and breathe 
solid engineering, sensible design 
and dependable mechanics for print- 
ers, just as we do for our typewriters, 
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facsimiles, copiers and shredders. 
For the name of our nearest 
dealer, call 1-800-999-6872. Or write 
AEG Olympia, Box 22, Somerville, NJ 
08876-0022. You can't go wrong with 
good technology. Where technology 
counts, business counts on us. 


Ar f° 


OLYMPIA 





Announcing the Z*CARD! 


Apply Now for your own ZEOS Revolving Charge Account 


Send For Your ZEOS Credit Card 


Now you can send for your own ZEOS Credit Card. It 
works just like a MasterCard or Visa for ZEOS purchases. 
Fill out your Z-CARD Personal Information Organizer 
and mail it today. We'll give you a call as soon as your credit 
line is established! 
Mail the completed Personal Information Organizer to: 
ZEOS International 
Z-CARD Processing Center 
530 5th Avenue, N.W., St. Paul, MN 55112 


a. Your Personal Information — {ieSfGkangs___— 


‘Your Name Date of Birth 


Ttartal Last Mo. Day Yr. 


Present Address 
so Soa 7 eee! 


fame Prone 


O Buy O Rent O Other 


Social Security Number 


ti State Zip Business Phone 
Previous Employer Address 


Dates of 
Empleyment Rent 


Other Lncome ——__._ I have received since (Date}___. 
Income from alimony, child support of separate maintenance payments need not be disclosed 
if you do not wish to have it considered as a basts for repaying this obligation 


Meathly income 
Gross¥ Net$ 


Name and Address of Nearest Relative Not Living With You 


Relationship 


Include joint information, if joint 
account requested. 


b. Credit Information 


Bank Account 


O Checking OSavi 
Bank Name heen 2 


Address 


OChecking GSavings 


Bank Name Address 


Payment Balance 


Reerence 


ame Address 


OO VISA OD Mastercard Payment 


(please check appropriate box): 


O Joint Credit with another person. Complete all information. 

O Individual Credit but rely on income or assets of another 
person as a basis for repaying the credit requested. Complete 
all information 

O Individual Credit Complete sections “a” and “b” only. 


Please complete all appropriate sections, providing at least two 
years’ residence and employment history. This will enable your 
information to be processed as quickly as possible. If you are 
self-employed, please be sure to complete section “d” below. 


c. Joint Personal Information 


Joint 
Name 


Complete this section only 
af you are self employed. 


O Proprietorship O) Corporation 0) Partnership Business Phone(__) 
Description of Business 


Your Position 


Your annual income 
from business 


You musi provide at least one of the following: 
1. Business Bank 


ee et es 





(EXC. AK, & Hi) 
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Epson Amenca Inc. 2780 Lonwia Bivd , 
Torrance, CA 90505; (800) 922-8911. 

List Price: $799. 

Dimensions (HWD): 6.5 x 24.5 x 141, 
Weight: 27,5 Ibs. 

Emuiations: Epson FX, 1BM Graphics Printer 
In Short: A true standard, the Epson FX-1050is 


a workhorse $-pin, je dot matnx 
printer surtable for home office or business use. 
This upgraded model has a new high-speed draft 
mode, Epson's smooth SmartPark paper 
parking, and an addibonal character set. 
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dense type, clocks in at 166 cps. Expect 
NLQ print speeds to be around 50 cps. 
These speeds are excellent for the price. 
Another advantage of 9-pin heads over 24- 
pin heads is loudness; the FX-1050 mea- 
sured only 72 decibels on the PC Labs 
noise-level test. 

The FX-1050 has two NLQ character 
fonts, Epson roman and Epson sans serif, 
both in fixed and proportional pitches. 
And while there’s no provision for addi- 
tional font cartridges, it would be tough to 
find font software incompatible with the 
FX-1050. 

Control-panel operation uses 7 buttons, 
11 lights, and simple tones to control paper 
handling, font, character pitch (characters 
per inch), and condensed mode. If you use 
the optional dual-bin sheet feeder, you can 
also switch between bins by touching one 
button on the control panel. 

Wider carriages need wider ribbons, 
and the FX-1050 uses a $15 harmonica- 
style ribbon rated at 3 million characters. 
No film ribbon is available, and there’s no 
color option for the FX-1050. You don’t 
get a plastic glove with the ribbon, but you 
shouldn’t need one; ribbon installation is a 
breeze. 





The standard printer buffer is 8K, with 
no upgrades available unless you shell out 
$175 for the 32K buffered parallel inter- 
face. But if you need a print buffer, buy a 
separate unit—they’re cheaper. 

Need one printer for spreadsheets, data- 
base reports, graphics, and word process- 
ing? Like comfort and security in an indus- 
try where those two are tough to come by? 
Get an Epson FX-1050. 


Epson LQ-510 

by Bruce Brown 

If 9-pin dot matrix print isn’t good enough 
but you don’t need laser quality, 24-pin dot 
matrix printers are a step up that won’t de- 
stroy your budget but will deliver excellent 
print quality. Epson offers three levels of 
24-pin printers, from entry-level units to 


Epson’s SmartPark 
single-button paper- 
loading and -parking 

system is without doubt 
the standard for 
others. SmartPark works 
quickly, easily, and 
smoothly. 


fast, heavy-duty office machines. The 
$529 LQ-510 is Epson’s current low-end 
24-pin product, an upgrade from last 
year’s LQ-500. 

What's new? This year’s version boasts 
resolution at 360 by 360 dots per inch in 
graphics mode, a selectable 1- or 8K buff- 
er, a built-in push tractor with automatic 
single-sheet feeding, Epson’s admirable 
SmartPark paper-handling system, enve- 
lope-printing capability, a lower noise lev- 
el (76 decibels on our test), push-button 
condensed print mode, and a new legal 
character set. In addition, 200,000-charac- 
ter film ribbons and a $99 multifont car- 
tridge font module are newly available. 
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IMPROVED! 


The new OmniMouse II from Mouse 
Systems Corporation sets the pace in 
Input device performance and value 


A Mouse For Ail Systems 





* Superior resolution — Patented 
Ultra-Res software, allows you to 
select optimum resolution and perfor- 
mance at the touch of a fingertip. 

* Ergonomic comfort — Attractive 
case design not only looks great, but 
also feels great. 

© Software Compatibility — Guaran- 
teed compatible with all “mouseable” 
software applications. 

¢ Easy to install and use. 


® PC Paint Plus, the powerful, easy to 
use paint and illustration program. 





Free Clip Art for PC Paint Plus 


Whether you need a mouse for desk: 
top publishing, spreadsheets, CAD 
graphics, or any other ‘‘mouseable’ 
software package, the easy choice | 
OmniMouse II, a mouse for all systems 


See Your Dealer Today! 





MOUSE 
SYSTEMS 
47505 Seabridge Drive, Fremont, CA 94531 

(415) 656-1117 
Mouse Systems logo is @ registered trademark Other brand an 
product names are uted for identification purposes only ana me 
be trademarits or registered trademarks of thew respective bolder 
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MONOCHROME DOT MATRIX 





DOT’S GOOD ENOUGH FOR ME! 
DOT MATRIX TECHNOLOGY EXPLAINED 


by Alfred Poor 


Who wants yesterday’s technology, even 
if it is dressed up in fancy cases with 
tricky twimmings? Surprisingly enough, 
it would appear that the majority of desk- 
top PC users are satisfied with what 
amounts to the same old stuff. 

The point is this: aside from some 
new tricks in areas like paper handling 
and front-panel controls, dot matrix tech- 
nology is essentially unchanged since 
PC Magazine's first printer project six 
years ago. The method of making a mark 
on the paper remains the same, although 
the quality of the result has improved. 

The ‘‘dot matrix engine’’ diagram 
shows the basic components for putting 
a dot on the page. The transmission 
method begins with a thin wire, called a 
pin, that is mounted in a tube. How thin 
is thin? Depending on the number of pins 
in the printhead, the diameters typically 
range between 0.2 and 0.3mm—as small 
as or smaller than the point of a 00 
drafting pen. 

When a pulse of current is sent 
through the electromagnet coils, the pin 
shoots forward, striking the paper through 
the inked ribbon and transferring the ink 
to the paper. A spring quickly retracts 
the pin so that it is ready to fire again. 
Some printers drive the pin directly (as 
in this example), while others use levers 
to transfer the motion generated by the 
magnets to the pins. 

Most printheads have either 9 or 
24 pins, though there are other configu- 
rations available. The 9-pin heads usu- 
ally arrange all nine pins in a single 
vertical column, while 24-pin heads 
usually have three offset columns of 
eight pins each. 

In order to fit all these pins in close 
proximity, the magnets are often arranged 
in a radial pattern (shown in the **9-pin 
dot matrix*’ diagram) that resembles an 
early biplane motor. 

The changes in dot matrix printing 
have been evolutionary, not revolution- 
ary. as designers have figured out how to 
get better quality from the original con- 
cepts. The most obvious improvements 
have come in the type quality of these 
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printers—even some 9-pin printers now 
offer good near-letter-quality output. 

The improvement has been made 
possible through more-accurate tracking of 
the printhead. The position can be con- 
trolled more precisely at higher speeds than 
before, so the individual printed dots can be 
overlapped more carefully to create fuller 
characters. The two leading techniques for 
achieving this control are plastic worm gears 
and belt drives that move the printhead back 
and forth across the page. 

There are two other dot matrix tech- 
nologies in existence: line printers and ink 
jets. A line printer uses a row of pins that 
spans the full width of the paper. Dots are 
overlapped by shuttling the whole head 
back and forth while printing. The print 
quality tends to be poorer, but the design 
can make for fast output. 

Ink jets spray droplets of ink rather 
than using a ribbon, but in general the tech- 
nique and results are similar to impact dot 
matrix printers. The big advantages of ink 
jets are quiet operation and good coverage 
of dark areas in graphics. Some ink jets re- 


main the best choices for low-cost color 
output, while others are now good enough 
to be considered a cheap alternative to a 
laser printer. 

Even if dot matrix technology hasn't 
made stunning leaps, some changes have 
come about that make its use a lot more 
pleasant. Dot matrix printers offer much 
better paper handling than ever before; 
you can now get multiple paper paths, in- 
telligent forms parking, and even bins for 
cut sheets and envelopes, all on the same 
printer. And front panels are more intelli- 
gent. You can select fonts, speeds, and 
other configurations by pressing buttons. 
Some printers use LCD message win- 
dows to tell you what settings have been 
chosen, while others play a little tune 
when your settings are complete. 

So while there is little new under 
the dot matrix sun, the breed continues to 
thrive. Based on a look at the top ma- 
chines in this year’s printer roundup, it 
seems safe to assume that impact dot 
matrix will continue to coexist alongside 
our PCs for quite some time to come. 
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The 9-pin dot matrix heads usually arrange 
all 9 pins in a single vertical column, while 
24-pin heads usually have 3 offset columns 
of 8 pins each. In order to fit all of these 
pins in close proximity, the magnets are 
often arranged in a radial pattern resem- 
bling an early biplane motor. 


To put a dot on a page, a dot matrix 
printer sends a pulse of current through 
the electromagnetic coils, making the 
pin shoot forward, striking the paper 
through the inked ribbon, and transfer- 
fing the ink to the paper. A spring 
quickly retracts the pin so that it is 
ready to fire again. 
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The LQ-510 comes standard with a 
nonbuffered parallel interface; serial, buft- 
ered serial, IEEE, and 32K buffered paral- 
lel interfaces are options. The LQ-510 uses 
Epson's harmonica-style $9 ribbon, which 
has a rated life of 2 million characters. Pa- 
per up to 10.1 inches wide feeds from the 
rear only. In testing, multipart forms and 
card stock worked just as easily as single- 
sheet continuous paper. 

Epson’s SmartPark single-button pa- 
per-loading and -parking systcm is without 
doubt the standard for others. SmartPark 
works quickly, easily, and smoothly. Just 
one tap of a button manipulates the paper 
in any number of convenient ways. 

The LQ-510 is Epson LQ-1500 charac- 
ter-mode compatible, as well as graphics 
compatible with the Epson MX and FX se- 
ries and the IBM 5150 Graphics Printer. 
Built-in character fonts include Epson 
draft, Epson roman, and Epson sans serif 
fonts. Roman and sans serif are NLQ fonts 
available in 10, 12, and 15 characters per 
inch and with proportional spacing. Pro- 
portional type isn’t an option in draft 
mode. 

If you want more than the standard 
fonts, there are optional cartridges: five 
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Fonts & Features 
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single-font NLQs for $59 each or a $99 
Multi-Font Module that includes Epson 
versions of Courier, Prestige, Script, 
OCR-B, OCR-A, Orator, and Orator-S 
fonts. The Multi-Font Module is a new 
item for Epson LQ-series printers and a 
much more economical alternative to 
single-font units. 

The LQ-510's print quality is excellent. 
The company’s high-end LQ printers are 
faster and have more resident fonts, but 
there's no perceptible difference in quali- 
ty. In Epson Roman NLQ mode, the LQ- 
510 achieved 41 characters per second, 
while draft came in at 82 cps on our tests. 

Most printer operations are selected 
from the LQ-510's control panel, which 
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Amenca Inc., 2780 Lomita Bivd., 
Torrance, CA 90505; (600) 922-6911. 
List Price: $529 
Dimensions (HWD): 4.25 x 17.375 x 13.5. 
Weight: 13 Ibs 
Emulations: Epson LQ-1500, IBM Graphics 
Pnnter 
In Short: The LO-510:s Epson's entry-level 24- 
pin narrow-camage pnnter. it’s not fast, but the 
1LQ-510 gives you a selection of letter-quality 
fonts and is very easy to use Upgrades over the 
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consists of 6 buttons and 16 small lights. 
From the panel, you direct paper loading 
and parking, form and line feed, font se- 
lection, and condensed-mode print. A 
blinking light on the control panel indi- 
cates microadjustment operation. 

When the internal paper thickness lever 
is set to position 4 or higher (for multipart 
forms), a microadjustment feature lets you 
control paper movement by '/180 inch, 
which is a very helpful feature with pre- 
printed forms requiring print on lines and 
within boxes. 

If you're looking for a24-pin dot matrix 
NLQ printer, the LQ-510 is Epson's least 
expensive entry. It's a competent printer 
with intelligent paper handling, excellent 
type, and a reasonable price that’s often 
discounted by one-third or more. A few 
hundred dollars extra will buy you Epson’s 
LQ-850 (not reviewed here), which is fast- 
er and offers more resident fonts. The LQ- 
510 is an entry-level system intended for 
home or light-duty office work. If you in- 
tend to subject it to heavier use, jump a 
notch higher in the Epson line. 
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The White Mouse from Mouse 
Systems is more than a fashion 
statement: it’s an advancement In 
technology. From its sleek lines that 
fit comfortably under your hand, to 
its smooth, flowing curves that invite 
your fingers into a natural position, 
this mouse is truly a work of art. 


100% Microsoft 
Compatible. . . 
and More! 


© 350 CPI base resolution. 

© 100% Microsoft and Mouse Systems 
compatible. 

® Software Compatibility - Guaranteed 


compatible with all “mouseable” 
software applications. 


© Easy to install and use. 

© Lifetime Warranty. 

Stylish, sophisticated, smart. The 

White Mouse, from Mouse Systems. 
See Your Dealer Today! 


Also available at EGGHEAD SOFWARE . 





MOUSE 
SYSTEMS 
47505 Seabridge Drive, Fremont, CA 94538 


(415) 656-1117 
Moae Systems logo is a ngasteroe! inademark: Otter brovad and protuct | 
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Epson LX-810 


by Bruce Brown 

The $299 Epson LX-810 is the abacus of 
dot matrix printers—it’s cheap and it com- 
pletes light jobs with neither frills nor fuss. 

The LX-8 10 is a narrow-carriage, 9-pin 
dot matrix printer. It doesn’t have a color 
option, proportional spacing, or plug-in 
font cartridges. All that the LX-810 offers 
is simple, smooth paper handling, clear 
type, and reasonable speed—all at a com- 
modity-level price. The LX-810 is also 
one of the most widely available printers, 
with a common street price of under $200. 
An upgrade from the LX-800, the LX-810 
adds high-speed draft, condensed-mode 
panel control, a 4K print buffer, and non- 
volatile default-setting memory. 

The LX-810 isn’t small enough to take 
on the road with a laptop computer, but at 
12.75 pounds, this light Epson is easy to 
move around an office or house, and it 
doesn’t take up much space. A straight 
parallel interface is standard, with two 
types of serial interfaces and a 32K buffer 
parallel interface optional. 

The only emulation is Epson LQ-1500, 
using the ESC/P command set. There are 
two resident NLQ fonts, Roman and sans 
serif, and regular and high-speed-draft 
print modes. If you want more fonts, look 
elsewhere or use software to create them. 
While the print quality won't shame 24-pin 
printers, the LX-810 bolds its own against 
other 9-pin models. In regular draft mode 
at 10 cpi, the LX-810 scored 94 characters 
per second on our tests; in the less-dense 
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Fonts & Features 
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EPSON LX-810 
~ 





Epson Amenca inc. 2780 Lomita Bivd., 

. Torrance, CA 90505; (800) 922-8911. 
List Price: $299 
Dimensions (HWD): 5.5 x 17.5 x 13.75 in. 
Weight: 12.75 ibs. 
Emulations: Epson LQ 
In Short: This ternfic Inttie printer adds to the LX- 
800, including the SmartPark paper-handling 
system, a high-speed draft mode, 
mode type via the front panel, a 4K pnnt buffer, 
and non-volatile defautt settings The street price 
for the LX-810 1s usually under $200, making ft an 
incredible buy. It you need a spare printer, an 
extra printer for home, or a panter for a student, 
grab this one. 
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high-speed draft mode, it clocked in at 
113.5 cps. NLQ mode exacts a heavy 
speed toll, with a test score of 27 cps. 

High-speed draft mode is set via a DIP 
switch located on the right side of the print- 
er; switch settings are clearly referenced in 
the manual. There are just four buttons and 
four LED lights on the LX-810’s control 
Panel. Use these to choose NLQ font or 
draft quality and to tum condensed mode 
on or off—single or multiple tones signal 
your changes. 

Paper handling is one of the LX-810’s 
best features, one that sets it apart from 
other vendors’ low-end dot matrix offer- 
ings. The LX-810 uses the same smooth 
SmartPark system found in Epson’s more- 
expensive printers—a foolproof single- 
button operation. Paper-handling options 
include a $59 extemal pull tractor and a 
$120 150-sheet single-page feeder. 

According to the manual, you can use 
paper as wide as 10.1 inches and as heavy 
as 24 pounds. The LX-810 is also rated for 
multipart forms with three sheets. The 
printer actually performs above spec; it 
had no problem printing on and smoothly 


handling both four-part forms and card 
stock. Paper feeds from the rear only. 

The LX-810 has a standard 4K buffer; 
this is expandable only if you buy the op- 
tional 32K buffered parallel interface, 
which, at $175, just isn’t worth it for this 
printer. The LX-810 is compatible with the 
IBM high-order character set, printing all 
high-bit ASCH characters except the delta. 

The LX-810 uses common harmonica- 
style ribbons, which Epson sells for $9 and 
rates at a life of 3 million characters. Rib- 
bon installation is simple and not at all 
messy. 

At its low price, the Epson LX-810 is 
easily affordable as a spare printer for your 
office. This is a low-end, narrow-carriage 
dot matrix printer with no hassles and sim- 
ple operation that’s very hard to beat. 


Facit B2400 


by Catherine D. Miller 

The first thing you notice about the $699 
Facit B2400 is its designer-gray col- 
or—not thrilling but attractive nonethe- 
less. This narrow-carriage 24-pin printer 
further distinguishes itself with its excel- 
lent print quality in both draft and NLQ 
modes. 

Setting up the printer is a straightfor- 
ward process. Ribbon and rear-feed paper 
installation is smooth, and the setup proce- 
dure is uncomplicated. A separate bank of 
buttons on the control panel regulates the 
soft setup procedure. Initiated by pressing 
the Yes button while the printer is off-line, 
the setup lets you choose the emulation 
mode (Epson LQ-1500 or the 24-pin IBM 
Proprinter), serial or parallel interface, 
character appearance, paper format, and 
character set. 

The best thing about the soft setup pro- 
cedure is that you can godirectly to the cat- 
egory in which you want to make changes. 
The menu cboices are arranged across the 
page, and by pressing the No button you 
can jump the printhead from one category 
to the next. When the printhead is aligned 
with the category you want to select, press 
the Yes button and make the configuration 
changes you wish. This method makes it 
easy to change a single item in the setup 
procedure. 

As elegant as the setup procedure is, 
you don’t have to use it to vary print quali- 
ty. A dial on the control panel sets pitch 
(characters per inch) in both draft and NLQ 
modes. In draft mode, you can select a 
pitch of 10, 12, 15, 17, or 20 characters per 


inch; in NLQ mode, the pitch value can be =e 


FACIT B2400 


set to 10 or 12 cpi or proportional. These 
settings override pitch commands sent to 
the printer by your computer. Leave the 
dial in the middle position, and the printer 
will obey the pitch commands sent to it by 
the computer. 

The Facit B2400 emulates both the Ep- 
son LQ-1500 and the IBM Proprinter (24- 
pin). Rated at 200 characters per second 
under Epson mode, the printer achieved a 
throughput of 111 cps in draft mode but 
slowed to an average 38 cps in NLQ mode. 
Print quality in both modes was excellent. 
The B2400 did a good job with the graphic 
image, printing it in the right proportions 
and with the definition you'd expect froma 
24-pin dot matrix printer. It had little trou- 
ble reproducing the high-order ASCII 
character set, missing only one character. 

The B2400 was significantly lacking 
in Proprinter mode. Not only was it 
slow—S0.7 cps in draft mode—it also had 
trouble producing the aspect ratio of our 
scanned photo test, squashing the image. 
Representatives at Facit are aware of the 
problem and say that they have corrected it 
in the most recent versions of the printer. 

Three typefaces are built into the Facit 
B2400: Courier, Elite, and Micron. A slot 
on the upper-left side of the printer accepts 
one of 14 font cards, available for $95 
each, or an installation card that prints the 
configuration options in one of several lan- 
guages. You can also download user- 
defined characters. 

The Facit B2400 features some nice 
paper-handling capabilities, most notably 
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PC FACT FILE 


Facit Inc.. 400 Commercial St., P.O. Box 9540, 
Manchester, NH 03108-9540; (603) 647-2700. 
List Price: $699 

Dimensions (HWD): 5.2 x 17.8 x 13 in 
Weight: 17.6 Ibs 

mutations: Epson LQ-1500. IBM Propnnter 
(24-pin) 

In Short: An attractve narrow-camage 24-pin 
pnnier that produces great-looking type and 
graphics, the Facit 82400 ts further distinguished 
by an elegant configuration procedura. 
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its one-button paper parking. To park the 
paper, simply push the Park button on the 
control panel, and the continuous-feed pa- 
per moves smoothly out of the way. A 
flick of the load lever, located on the right 
side of the printer next to the platen knob, 
moves the fanfold paper back into place. 
Loading paper is also a breeze. Optional 
sheet feeders are available at $175 for sin- 
gle-bin and $225 for a dual-bin. 

By varying the platen-to-printhead gap, 
you can set the printer to handle multipart 
forms. It had no trouble with our multipart 
art carbon form or cardboard stock tests. 

At 80 decibels in draft mode, the Facit 
B2400 is a little on the loud side but not 
ear-shattering. While pushing a quiet but- 
ton located on the control panel hushes 
things down to 75 db, it also makes a dent 
in the printer’s speed. 

The quadrilingual (English, French, 
German, and Swedish) user manual ac- 
companying the printer is terse, relying on 
diagrams to explain procedures. 

A good-looking and durable printer fea- 
turing elegant configuration procedures 
and terrific type, the Facit B2400 is a good 
choice for many offices doing lots of word 
processing. With improved NLQ speed, it 
would be even more attractive. 
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NEW! 


When a mouse doesn’t solve your 
computer interface needs then Mouse 
Systems’ PC Trackball is the answer. 





‘Move Over Cheese-Eater”’ 


The Mouse Systems PC Trackball 

* Consumes less desk space 

®* Attractive, ergonomic design 

* High resolution performance 
(variable from 20 to 6400 CPI) 

Easy to install and use 

* 100% Microsoft compatibility 
guaranteed] 

* Includes Mouse Systems 
Productivity Software: 

Designer Pop-Up Menus for adding 

trackball Interfaces to your favorite 

programs like Lotus 1-2-3, dBase, 

Quattro, Word Perfect, DOS and 

many others, and also for custom 

applications. 


Every Mouse Systems PC Trackball Is 
bundled with The Presentation 
Magician. This presentation graphics 
and palnt package will give your 
business graphs and charts visual 
punch with: 


* ability to import 
data from a 
wide range of 
spreadsheets and 
databases. 

® raster and vector 
drawing tools 

© a font editor 

® scripting language for animation/ 
presentations 

* can also be used to create original 
graphics and DTP art 

Mouse Systems’ PC Trackball. From 
the first name in input device 
technology... 


See Your Dealer Today! 


e 
MOUSE 
SYSTEMS 
47505 Seabridge Drive, Fremont, CA 94538 
(415) 656-1117 
Mouse Systems logo 1 a registered trademark Otber brand and 
product names ave used for identification purpases only and may 
bbe trademarks or registered trademarks of tbeir respectire bolders 
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Fortis DM 2210 
Fortis DM 2215 


by Bruce Brown 
Fortis’s pair of low-end 9-pin dot matrix 
printers are a feature and performance bar- 
gain with but one minor design problem. 
Priced at $499 for the narrow-carriage For- 
tis DM 2210 and $599 for the wide-car- 
riage DM 2215, both printers are Epson 
FX and IBM Proprinter compatible and in- 
clude the usual complement of features. 
The only drawback is a weak paper-feed 
system that sometimes binds the first sheet 
when you use continuous-form paper. 
Other than case width and weight, the 
DM 2210 and DM 2215 are identical, in- 
cluding their shared problem with paper 
feeding. The Fortis design allows you to 
tip off a sheet of printed continuous-form 
Paper without wasting a sheet by advanc- 
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ing an extra page first. This idea is a good 
one; unfortunately for the Fortis pair, 
when you start subsequent printing jobs 
with the first sheet starting at the print- 
head, jams are common enough to warrant 
Critical mention. Wasting paper is regretta- 
ble, but the aggravation and wasted time 
caused by paper jams have an equal or 
greater cost. 

I was able to print on multipart forms 
with these printers, but they did a poor job 
on the card stock, bucking a bit at the ad- 
mittedly heavier-than-spec paper. 

On a brighter note, the Fortis DM 2210 
and DM 2215 have modem paper parking 
for easy continuous paper loading and tem- 
porary unloading for cut-sheet paper print- 
ing. All you have to do is place continu- 
ous-form paper in the push-tractor 
sprockets and pull a single lever on the top 


HP DESKJET PLUS: A Lot like a Laser 


by Alfred Poor 

If it looks like a duck, quacks like a 
duck, and waddles like a duck. only 
slower. do you think it might be a duck? 
The $995 Hewlett-Packard DeskJet 
Plus may not be a laser printer, but a lot 
of people may decide that it's close 
enough. On the other hand, it’s like a 
dot matrix in many ways. But really it’s 
in aclass by itself. 

And even if we could decide wheth- 
er it is a laser or a dot matrix, the Desk- 
Jet Plus—because it doesn’t offer any 
of the standard PC printer emula- 
tions—doesn’t fit our filter for review. 
Of course, with widespread application 
support, the DeskJet Plus doesn't need 
to emulate other printers—not even its 
LaserJet siblings. But never fear—the 
DeskJet Plus does respond to most of 
the LaserJet commands and, in fact, | 
was able to run almost all of the PC 
Labs printer benchmarks using the La- 
serJet driver. 

The list price of the DeskJet Plus 
leans toward the high end of dot matrix 
prices, (though its street price is closer 
to $700), but it’s a bargain for a laser. 
And as HP’s new 4-page-per-minute 
LaserJet Series IIP takes off at a street 
price of around $1,000, one can hope 
that HP will drop the DeskJet Plus’s 
price even lower. At press time, how- 
ever, spokespersons from HP adamant- 
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ly stated that there were no plans to 
make the DeskJet Plus any cheaper. 

It may strike you as presumptuous 
for an ink jet printer to be compared 
with laser printers, but there are good 
reasons for the comparison. The Desk- 
Jet Plus prints with 300-dpi resolution 
and uses only cut-sheet paper, just like 
a laser. It is nearly silent as it prints and 


front of the printer to feed the paper in easi- 
ly, automatically positioning the paper at 
the first printing position. 

The DM 2210 is the narrow-carriage 
version of this model, printing on paper up 


Fortis’s 9-pin printers 
have modern paper park- | 
ing for easy continuous 
paper loading. 


to 10 inches wide. The wider DM 2215 has 
amaximum paper width of 16 inches. The 
DM 2210uses Epson-like harmonica-style 


graphics speed test using the DeskJet 
Plus driver in about 26 seconds, aspeed 
no laser has matched. 
There are other differences. The 
DeskJet Plus comes with only 16K of 
RAM, which is used as a buffer. The 
printer can accept downloaded fonts, | 
but you must first add more memory in 
the form of a removable RAM cart- 


Hewlett-Packard DeskJet Plus 





produces smooth, solid black images, 
just like a good laser. 

Unfortunately, the DeskJet Plus 
falls short of laser territory in speed; 
where lasers typically crank out 6 to 10 
pages per minute in our text speed test, 
the DeskJet Plus barely made 2 ppm in 
its quality text mode and only about 0.5 
ppm faster in draft, though these speeds 
are faster than those of the original 
DeskJet. On the other hand, the Desk- 
Jet Plus managed to blast through the 


ridge—either 128K or 256K. Another 
disappointment is that the download- 
able fonts are similar to but not inter- 
changeable with LaserJet soft fonts. 

You can also get fonts in cartridges, 
just like a LaserJet, but these, too, are 
different from the LaserJet version and 
aren’t interchangeable. There are two 
cartridge slots, so you're limited in 
terms of how much downloading mem- 
ory and cartridge fonts you can have 
on-line at one time. 





ribbons listing at $8.50, and the DM 
2215's ribbons cost $12.50. Expected rib- 
bon life is 800,000 characters before no- 
ticeable type lightening. 

Character print quality is acceptable 
with these 240- by 72-dot-per-inch print- 
ers, given the restrictions of 9-pin design. 
Two NLQ fonts, Courier and Gothic, are 
resident. As of this writing, Fortis is pre- 
paring an optional font cartridge that will 
reportedly include six fonts and cost ap- 
proximately $65. 

The printers are relatively speedy, with 
rates of 131 characters per second in draft 
mode and a reasonable 39 cps in NLQ 
mode on our tests. NLQ proportional 
mode printing increases the speed slightly, 
to 40 cps. 

Both parallel Centronics-type and 6-pin 
DIN serial interface connectors are stand- 
ard. The printers use friction feed for sin- 
gle sheets and an internal push tractor for 


You'll be happy that the DeskJet 
Plus doesn’t imitate lasers in weight. 
While many lasers tip the scales at 50 
pounds or more, the DeskJet weighs 
under 15 pounds, so you won’t have to 
organize a moving party every time you 
want to rearrange the top of your desk. 

The DeskJet Plus is easy to set up 
and operate. The toughest part of instal- 
lation is finding where to hook up the 
cables—the power cord and a parallel 
or serial cable. There is a large cavity 
under the base of the printer that opens 
onto the back, and the connectors are 
hidden within this recess. The only 
practical way to see what you're doing 
is to tum the unit upside down. Other- 
wise, setup is fairly easy. The ink car- 
tridge requires some careful handling, 
but the instructions are clear and well il- 
lustrated, and you never run the risk of 
spilling ink on yourself (unlike some 
earlier ink jet printer designs). 

The printer’s front panel is more like 
a dot matrix’s than a laser's, with but- 
tons that make it easy to select fonts. In 
addition to the choices available on the 
original DeskJet, you get a typical se- 
lection of internal Courier fonts as a 
standard feature, including bold and 
italic, and more sizes than on a Laser- 
Jet. As for paper, loading it in the tray is 
a snap. There’s even a way to load 
standard business envelopes, but you 
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continuous forms. An optional $219 sin- 
gle-bin cut-sheet feeder holds 150 sheets. 
And $159 buys an extra bin that attaches to 
the single-bin model, adding another 150 
sheets to the capacity. 

The standard buffer size is 16K, which 
can be configured at either 6- or 16K, de- 
pending on your preference. A 32K buffer 
upgrade costs $65. 

The printers’ control panel is located on 
a flat horizontal shelf on the bottom front 
of the units. The panel consists of a combi- 
nation of 6 buttons, 4 LEDs, and a 16- 
character liquid-crystal display. The LCD 
gives information about the current print 
mode and character style and is used to se- 
lect various printer settings when the print- 
er is in Menu mode. You also have the op- 
tion of saving two menu-setting configur- 
ations—convenient if you like to use 





must do this manually, one envelope at 
atime. 

The output quality is terrific. Graph- 
ics images tend to be a littic on the dark 
side, and you can lose a bit of definition 
from the ink spreading in areas of heavy 
print, but the overall results beg to be 


The DeskJet PLus prints 
with 300-dpi resolution 
and uses only cut-sheet 


paper, like a laser. 


compared to lasers and not to impact 
dot matrix machines. Unfortunately, 
the ink is not waterproof—a drop of 
rain can smear the address on an enve- 
lope or ruin a report cover. 

If you dream of a laser printer but 
just can’t find the funds to land onc on 
your desk, the DeskJet Plus may be 
close enough to the real thing. It doesn't 
quite match the output quality of most 
lasers, but it beats the average dot ma- 
trix model. For most text applications, 
the DeskJet Plus will respond correctly 
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to LaserJet commands, so it can be ex- 
pected to work with a wide range of ap- 
plications. It’s also expandable, so you 
won't outgrow it too soon. The biggest 
liabilities are the slower text speed and 
the water-vulnerable ink. If those are 
not major problems, then the DeskJet 
Plus represents an attractive value. 


EDITOR'S CHOICE 


Hewlett-Packard DeskJet Plus 
Hewlett-Packard Co., 3000 Hanover 
St., Palo Alto, CA 94304; (800) 752- 
0900. 

List Price: $995. 

Dimensions (HWD): 8.12 x 17.12 x 
15in. 

Weight: 14.3 Ibs. 

Emulations: DeskJet 

In Short: With cut-sheet paper 
handling, 300-dpi resolution, and 
excellent print quality, the Hewilett- 
Packard DeskJet Pius demands to be 
compared with lasers and not with 
impact dot matrix printers. Itis not as fast 
as a LaserJet, and the ink can smear if it 
gets wet, but this unitis largely 
compatible with the LaserJet command 
set and can be easily expanded. At its 
Price, the DeskJet Plus makes an 
excellent altemative for those who feel 
that they cannot afford the extra money 
to get a true laser. 

Cet Oe 
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Commerce, CA 90040, (213) 
what 1227. 


List Price: DM 2210, $499; DM 2215, $599. 
Dimensions (HWD): DM 2210,5.75 x 16x 15.75 
in.: DM 2215, 5.75 x 23 x 15.75 in. 
Weight: DM 2210, 18 Ibs ; DM 2215, 23 lbs. 
Emulations: Epson FX Senes. 1BM Propnnter 
(3pin) 

in Short: The Forts DM 2210s the narrow: 
camage version and the DM 2215s the wide- 
carnage version of this 9-pn dot matnx Both are 
fairty speedy printers with reasonable character 
and graphics quality. The paper-feed systems 
jam too easily. 
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special settings for more than one type of 
regular printing job. 

With the single exception of their pro- 
Ppensity to jam continuous-form paper, the 
Fortis 9-pin printers offer good values. At 
only a $100 premium, the 136-column 
Fortis DM 2215 gives you more flexibility 
than the 80-column DM 2210. An Epson- 
and IBM-compatible wide-carmiage printer 
with a true draft-quality speed of over 130 
cps is a good deal at under $600 list. If you 
don’t have the desk space or just don’t 
want a wide printer, the $499 DM 2210 is 
also a fine choice. 


Fortis DQ 4110 


by Bruce Brown 

Same price, different advantages. Fortis’s 
DQ 4110 low-end 24-pin dot matrix print- 
er costs the same as its DM 2210 9-pin nar- 
row-carriage printer. The clear trade-off is 
speed for print quality. This 24-pin printer 
comes with five resident letter-quality 
fonts but has a top speed of only about 100 
characters per second in draft mode. But if 
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you buy the $499 DQ 4110 for its hand- 
some type, you may not mind the extra 
wait. 

Move from draft mode to NLQ mode, 
and the speed improves almost as much as 
the print quality. The DQ 4110’s NLQ 
print speed is a respectable 49 cps, and 
proportional NLQ is even better at 58.5 
cps. In both cases, output is excellent. 

The DQ 4110 emulates both the Epson 
LQ and the 1BM Proprinter and passed the 
compatibility tests for both printer fam- 
ilies, missing only the delta sign. As for 
fonts, the DQ 41 10 includes a draft font as 
well as having Courier, Gothic, Prestige, 
OCRB-EXT, and Optimo fonts resident. 
An optional font cartridge includes Script 
and Orator fonts for $79. If you intend to 
use the printer to produce notes for speech- 
es or lectures, Orator is a terrific open font 
for that purpose. 

The standard interfaces include a Cen- 
tronics parallel and a 6-pin DIN serial, 
configurable up to 9,600 bits per second. 
The DQ 4110 has an internal push-type 
tractor feed as well as optional single-bin 
and dual-bin cut-sheet feeders. 

Like the Fortis 9-pin printers, the DQ 
4110 has a parking system both for loading 
continuous-form paper and for getting it 
out of the way while you print on cut 
sheets. This printer suffered from the same 
jamming problems when printing at the 
very top of a continuous-form page, but 
the incidence of the problem was minor 
compared with the frequency with which it 


Fortis DQ 4110 


Fonts & Features 


if 

nn | 
nnn | 
Thon 


i 
a 
a? 


10 epi 

12epl 
Compressed 
Proportional 





FORTIS DQ 4110 





Fortis information Systems Inc., 6070 
Rickenbacker Ad.. Commerce, CA 90040; (213) 


Dimensions (HWD): 15.25 x 18 x 15.0 in, 
Weight: 18 Ibs. 
Emulations: Epson FX Senes, Epson 1Q-1500, 
IBM Propnnter (9-pin) 

in Short: The DQ 4110's a slower version of the 
Forts DO 4210 at a savings of $200. Hs under- 
$500 price makes this 24-pin dot matx pnnter 
with five letter-quality fonts and just-OK speed a 


good deal. Not intended for heavy duty cycles, 
the DQ 4110 is an acceptable but unexciting 
panier. 
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happened on the Fortis 9-pin printers. The 
DQ 4110 did a fine job of printing on mul- 
tipart forms and handled the card stock ad- 
equately on PC Labs’ real-world paper- 
handling tests. 

The DQ 4110 shares the same control 
panel as the DQ 4210, with its combina- 
tion of a 16-character LCD status and 
menu screen, six flush buttons, and four 
indicator lights. You can save two combi- 
nations of printer-function menu settings 
for easy recall for specific jobs. The DQ 
4110 has a standard 24K printer buffer that 
can be expanded to a maximum of 56K 
with a $60 32K option. 

The Fortis DQ 4110 is an interestingly 
priced and positioned dot matrix printer. 
At the same price as the DM 2210 but with 
better print quality by virtue of its 24-pin 
configuration, the DQ 4110 is most suited 
for people who need a low-cost printer that 
gives the best possible type and for whom 
speed is not an issue. If you need both 
good-quality 24-pin type and higher 
speed, look at Fortis’s DQ 4210 (reviewed 
here), a close cousin of the DQ 4110 that 
shares many of the same features but is al- 
most as fast as the DM 2210. 


To grow even faster, 
pick up the phone. 


1-800-288-9065 


ome people, and companies, 
are on too fast of a track to wait 
for a card to get to us. For them, 
there’s 1-800-288-9065. Call us 
and we’ ll mail the book to you 
right away. Or, if there’s a 
CompuAdd Superstore nearby, 
call and a corporate sales repre- 
sentative will get one to you. If 
you understand that the best 
way to the top is improving 
your bottom line, you should 


call our line right now. 
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Fortis DQ 4210 


by Bruce Brown 

Fortis’s line of dot matrix printers presents 
some complicated choices. At $699, 
here’s how the Fortis DQ 4210 compares 
with other Fortis models: it costs $200 
more than both the DQ 4110, with similar 
quality print but slower speed, and the DM 
2210, with slightly faster speed but lesser- 
quality print. However, the DQ 4210 of- 
fers high-quality 24-pin type at impressive 
speed. The choice is yours. 

The narrow-carriage DQ 4210 is almost 
identical to the DQ 4110 except that it has a 
faster stepper motor and some slightly dif- 
ferent intelligence on EPROM chips. 
Standard emulations include Epson LQ- 
1500 and IBM Proprinter, with five resi- 
dent NLQ fonts: Courier, Gothic, Pres- 
tige, Optimo, and OCRB-EXT. The same 
$79 optional font cartridge includes Script 
and Orator fonts. 

The paper-handling alternatives in- 
clude standard friction feed and internal 
push tractor as well as optional cut-sheet 
feeders—$219 for a 150-sheet single-bin 
unit and an additional $159 for a second 
bin add-on. Paper parking and feeding 
work fine on this unit, with only occasion- 
al jamming if you start at the very top of a 
new page of continuous-form paper. The 
DQ 4210 uses Epson-style harmonica- 
type ribbons rated to last 800,000 charac- 
ters and priced at $6.50. 

The DQ 4210 registered a respectable 
122 characters per second in draft mode, 
60 cps in NLQ mode, and 69 cps in NLQ 
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Fonts Intormation Systems Inc. 
Rickenbacker Rd., Commerce, ‘CA 20080: (213) 


: $699. 
Dimensions (HWD): 5.25 x 18.0x 15.0in. 
Weight: 16 Ibs. 
Emuletions: Epson FX senes. Epson LOQ-1500, 
(BM Proprinter (9-pin) 
in Short: The Fortis DQ 4210 is a midrange 24- 
pin Epson LO-, FX-, and 18M Propnnter- 
narrow-carnege printer with decent 
speed and five standard letter-quality fonts. The 
DQ 421015 a speedier alternative to the DO 4110 
with the same quality print. 
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proportional mode on the PC Labs speed 
test. The print quality on all three counts is 
the crisp type you would expect from any 
24-pin printer. 

The DQ 4210's control panel has 6 
flush buttons, 4 lights, and a 16-character 
LCD screen. The LCD screen lists the cur- 
rent print mode, font, and pitch and is also 
used to set printer-function options such as 
margins and page length. There are two 
possible default menus that can be set for 
specific printing tasks, such as draft print 
on one paper size and NLQ print on anoth- 
er paper size. 

Depending on your operational prefer- 
ence, you can use all or just 8K of the 
standard 24K print buffer. A 32K buffer- 
memory-expansion kit costs $60 and takes 
the system to its maximum S6K size. A 6- 
pin DIN serial interface connector is in- 
cluded with the printer, along with the usu- 
al Centronics parallel printer port. 

The extra $200 that you pay when you 
choose the Fortis DQ 4210 over the DM 
2210 and DM 4110 buys you both speed 
and 24-pin quality in a trouble-free model. 
You could certainly do worse. 


Genicom 3410XLQ 


by M. David Stone 

The Genicom 3410XLQ is clearly meant 
for heavy-duty printing. Everything about 
the 9-pin printer, from its Bigfoot mea- 
surements (19 by 25.25 inches) to its 
claimed 400-character-per-second speed, 
emphasizes that fact. The result is a $2,175 
printer that does some things extraordinari- 
ly well. Unfortunately, it also suffers from 
some design flaws. 

Paper handling is one of the printer’s 
strongest points. The basic printer gives 
you two choices for paper feed: bottom 
and rear. To use the bottom slot, you feed 
paper through the slot and into the three- 
pin tractor-feed roller near the printhead. 

In a clever piece of engineering, the 
roller doubles as a friction-feed roller for 
the rear slot. To use the rear feed, you 
thread the paper through the rear slot, posi- 
tion it on the built-in push tractor, and then 
feed it to the roller. When using the rear 
feed, however, you position the roller so 
that the pins are out of the way. With either 
arrangement, paper handling is swift and 
sure. Press the Form Feed button on the 
front panel, and the paper moves with a 
convincing authority. Even better, the 
paths are so straightforward that paper 
jams seem unlikely. 

Missing from the basic printer is any 
way to feed single sheets. However, Geni- 
com does sell both single-bin and dual-bin 
cut-sheet feeders. To use either one, you 
first have to install a fair number of pieces 
inside the printer to help guide the paper. 
These include roller assemblies, plastic pa- 
per guides, and a ‘‘paper out’’ sensor. 
Once you’ ve installed the pieces, the print- 
er can handle cut sheets as easily as contin- 
uous-form paper. But it seems silly not to 
include this capability in the first place, 
even though it saves a few dollars on the 
price of the printer. 

On the PC Labs text speed test, the 
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4594 OFormFiler20.............. 89. 2762 (Mace Utilities 5.0 (DOS utilities).. 59, | Corel Systems ... 
Borland intarnational ... NCP 4688 CiMaceGold1.0........... 000. 89. Corel Draw 4.4—-PC Magazine called it “A 
1498 BTurboC 2.0........... . 99. 5504 Brooklyn Bridge 2.1......... » te. walloping good fre echelon 
4330 HTurboC Prof.Pack10......... 169. 3950 @FastbackPlus2.09.......... 109. that is to learn and fun to use. Hight 
5335 Turbo Pascal5.5 ............. 99. FormWorx ... NCP ey r $399, 
4332 Turbo Pascal Prof. Pack 1.0...... 169. 5808 CFormWorx2.5............005 59, poet oh neo Con Baer 
4329 #iTurbo Assembler & Debugger 1.0 99. 5810 OFormWorx with Fill& File2.5 .... 85. 
For iBM fle 2 Cone exclusively. 
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Fox Software ... NCP 
BiFoxbase Plus 2.1 (single user) . $199. 
Foundation Were ... NCP 








Nolo Press ... NCP Samna ... NCP 
OWillMaker 3.0......... . $35. 5148 OAm1.0A.......... $129, 
122 OFor The Record 1.0........... 35. 5799 OAmiProfessional1.0......... 319. 
North Edga Software ... NCP Simon & Schuster ... NCP 
2987 CTimesiipsill3.4...... ...... 169. 3314 OlypingTutorIV1.0........... 33. 
Norton-Lambert ... NCP Softlogic Solutions ... NCP 
4928 OClose-Up Customer3.0....... 135. 3546 ODiskOptimizer4.01........... 45, 
4929 OClose-Up Support3.0........ 165. 3542 OSoftware Carousel3.01........ 55. 
5420 @Close-Up LAN (8 user)........ 529. Software Publlahing ... 
On Track Computer Sys. ... NCP 3495 Professional Plan 1.02 : 
5490 @Disk Manager 4.0... : 3499 OPFS:First Publisher 2.1 . .. 79, 
Owl International ... NCP 4342 @PFS:First Graphics 1.0. . .. 89, 
3080 OGuide2.0... ......... . 143. 3478 fIPFS:First Choice 3.02 b 
Paperback Software ... NCP 3496 [Professional Write 2.11 . 
: . 3142 OVP-Planner Plus2.0.......... 145. 3493 Professional File2.01......... . 
See ae is NCP 35 3138 OVP-Expett21........... 145. 3482 @HarvardGraphics2.12....... 299, 
4.3-A powerhouse of pro- Personics ... NCP 4669 Harvard Graphics Access. Pk 1.0 299. 
grams to tap the full capability of your PC. A 3126 BSeeMORE2.0.... .......... 54. 4284 (Harvard Project Manager 3.0... 439. 
Disk Accelerator, Print Spoolers ae = 4328 @Look&Link1.1... . ........ 59. 
4384 OUltravsion1.2.... .......045 79, 
Peter Norton ... NCP 
3152. @Norton Commander 2.0........ §2. 
3146 Advanced Utilities 4.5 ......... 89. 
MECA ... NCP 3153 Norton Editor 1.3............. 45. 
4529 @Checkwrite Plus1.0....... ... 29. 4150 Dan Bncklin's Demo Prog. 2 2B . .109. 
2798 OManaging Your Money6.0. ... 119. Quarterdeck ... NCP 
Microcom ... NCP 3221 OExpanded Memory Mgr. 386 5.0. = 
2775 OCarbonCopy Plus5.1(2req.)... 115. 3220 ODESQView2.26.............. 9. 
4651 ORelayGold3.0.............. 149. 4586 OCDESQView386—«wswiw“iéw‘aéséi(‘(‘( aa 
Micro Logic ... NCP Reference Software ... NCP 
2968 DJormmedo 8. hug... cece ees 55. 4396 @GrammatkIV1.0............. 52. 
Microlytica ... NCP Revolution Software ... NCP 
2734 OWordFinder4.0.............. 39. 4480 @VGA Dimmer 2.01 (screen saver). 19. 
2731 OGOfer 2.0 (new version)........ 45. 3254 @Cruise Control3.02........... 39. ui: f 
Microrim ... NCP Rightsoft ... NCP Quicken 3.0-Bring your personal or small 
2835 @IR:BASE for DOS (version 2.1)... 489. 4155 [iRightwriter3.1............... 54. business finances control with Quicken. 
5008 GIR:BASE Compiler 1.0 ........ 629. This easy-to-use works just like your 
Microsoft ... NCP ae 
2860 DLearningDOS2.0............ 38. eh book. pane check waking, 
2899 OWindows 286 2.1............ 69 Teporting, and more 
2904 CWorks2.0 0. ieee eee 99. 
2900 [Windows 386 2.1........... 129. Spinnaker ... NCP 
2890 @Multiplan4.01.............. 135. 4441 OResumeKit1.29............. 25. 
2901 (Word 5:08. nis. eos 209. FFAG SOS IIE 2.0) ices 6 mcs open enn gone 39. 
2903 Word 5.0 Network Add. Stations .. 135. 4444 WSplash1.0............. eee 59. 
2856 (Excel 2.1 (req. 80286/80386) ... call Symantec ... NCP 
2857 Excel 2.1 Network Add. Stations... 175. 3427 BQA&AWrite1.01............. 129, 
2891 @Project4.0............. ee 329, 3412 Grandview 1.0.............. 189, 
LANGUAGES 9425: OOBASIO. cs. eae 219. 
§188 OQuickPascal1.0 ............. 69. 2431 OTimeline3.0................ 369. 
2894 OQuickBASIC 4.5.............. 69. TiMaker ... NCP 
2895 DQuickKC2.0..............05. 69, _| North Edge Software .. 5540 @ClickArt Business Images ...... 45. 
5410 CQuickC 2.01 wiAssembier. . ... 139, || CiTimeshps lf 3.4—Track every 4185 @Scrapbook+1.0............. 85. 
2880 Macro Assembler 5.1.......... 99. | then print the invoice ae, the receivable TOPS ... NCP 
2847 HBasicCompller6.0 .......... 199. all from the convenience of imeslips I. 3724 BiNetPrint 2.0 (share printers) .... 119. 
2859 fiFortranCompiler5.0......... 289. 3726 SBTORS 2.4. Pie. coos ls ousueusns 115. 
2853 HCCompiler5.1............. 299, pies i and a ‘aes 3725 TOPS Repeater (network extender) 129. 
Monogrem ... NCP @ MUst Tor, YOUF SErVICE UUSINESS ; 3720 Flashcard 2.1 (AppleTalk network card: 
2778 Dollars and Sense3.1........ 105, 1 year warranty) . ol : eee 159. 
Muitisoft ... NCP Traveling Software ... NCP 
4924 DSuper PC-KWik3.3 ........... 49. 1 -$00 12 4 j= 80 8 8 4190 Battery Watch 2.0 (3!" only)..... 35. 
4925 OPC-Kwik Power Pak13........ 79. 3729 SLapLink Mac 2.0 (Mac-PC transfer) 79. 
Nantucket Software ... NCP 5179 MhapLinkI.. 6.2... eee 85. 
2970 Clipper (Summer '87) ........ 429. PC Connection 660M = 4891 @ViewLink1.0................ 95. 
New England Software ... NCP Patina? 6 Mill Street 3727 @DeskLink2.21....... ] . 99. 
3004 Graph-in-the-Box2.2.......... 75. Martow, NH 03456 True BASIC, Inc. ... NCP 
4337 OGB-Stat1.5................ 159. SALES 603/446-7721 FAX 603/446-7791 3561 wTrueBASIC21...... .. 0... 52. 
For IBM Personal Computers exclusively. 
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what you calculate? 

















Slerra On-Line ... Compucabie ... 2 years 
3405 WThexder.................., $24. 1604 2-Position switch box .......... $25. 
4752 WGoldRush.................. 25. 1605 3-Position switch box ........... 35. 
4455 GlLeisure SuitLarryll........... 33. Cuesta ... 1 yeer 
4345 King’s Quest IV (612k version) ... 33. 1608 Datasaver 400 Watt (power backup) 429. 
5695 Manhunter. San Francisco...... 33. Curtie ... lifetime 
4456 Police Quest Il 1681 CurtsClipCC-1........ 0 ....... 6. 
3404 Space Quest il. . 1686 Disk HolderDB-1............... 8. 
5106 Space Quest Ill 1718 3%2" Disk Holder DB-2........... 8. 
Spectrum Holobyte ... NCP 1704 Printer Stand PS-1.............. 18. 
3467 Tetns (addicting mind teaser).... 24. 1713 Filtered SafeStrip SPF-3 ......... 24, 
4283 @FalconiAT (F716 simulation) .... . 32. 1694 EmeraldSP-2... ............. 36. 
5187 GVETMEM Wh. ... co atge css 32. 1707 Ruby SPF-2 (6 outlets; 
Stone & Assoc. ... NCP EMI/RFI filtered: 6 ftcord)........ §5. 
3436 Memory Master (ages 2-6)... .. . 22. 1708 Ruby-Pius SPF-2 Pius 
, 3435 My Letters,Numbers,Words (2-6) 22. (w/FAX & modem protection) ..... 65. 
Volkswriter ... NCP 5231 @PhonicsPius................ 22. DecEaey ... 1 yeer 
Bi Voleswriter 4 with Correct Grammar-Makes 3439 O2nd Math (ages 7-16).......... 27. ACCELERATORS 
professional word processing simple. The Sublogic ... NCP 321 Beare 286-8 (8 eek ee 225. 
- ocessor ‘wi 4653 OUpPenscope ............... 25. 3210 Breakthru 286-12 (12 MHz). ..... 349. 
ie eal word nian wiha fly 3335 Jet (requires CGA orEGA)...... 33. Epson ... 1 yeer 
Brated grammar True BASIC, inc. ... NCP We ere an authorized Epson Service 
3559 Algebra 3 with Workbook... .. . 39. Center. 
Vericomp ... NCP 3590 ©Pre-Caiculus with Workbook .... 39. 1906 FX-850(80col., 264 cps, 9 pin) ... cal 
3765 WSofBytes2.0... . .......... 35. 1904 FX-1050 (136 col., 264 cps, 9 pin). . call 
Voilkswriter ... NCP 5183 LQ-510 (80 col., 180 cps, 24 pin)... 349. 
5046 #Volkswriter 4 (w/Correct Grammar) 109. 1930 LQ-850 (80 col, 264 cps, 24 pin). . call 
WordPerfect Corp. ... NCP 4117 LQ-950 (110 col., 220 cps, 24 pin). . call 
3799 WordPerfect Library 2.0........ 75. 1917 LQ-1050 (136 col., 264 cps, 24 pin) call 
3804 CWordPerfect5.1............. 265. 4116 Q-2550 (136 col, 333 cps, 24 pin) call 
3805 WordPerfect Network 5.1...... 389. 5164 LX-810 (80 col, 180 cps, 9pin)... 199. 
3806 Additonal Network Stations5.1.... 89. 1052 Pnnter-to-IBM cable (6 feet)....... 15. 
WordStar USA ... NCP We carry a fuilline of Epson accessories 
2825 CWordStar Prof. Release 5.5 .... 229. and ribbons. Cail us with your needs. 
$000 CUpgrade to Releasa5.5........ 89. Sth Generation ... 1 year 
Xerox ... NCP 3952 Logical Connection 512k. . . . 529. 
4539 (Professional Extensions 1.0.... 399. 4921 Logical Connection 1 Meg ...... 659. 
3812 OVentura Publisher2.0 ......... call Hayea ... 2 years 
XTREE Co. ... NCP 2304 Smartmodem 1200 ............ 289. 
4512 @XTREEPro1.1..  .......... 69. = 2305 Smartmodem 1200B (w/Smartcom ii) 289. 
XYQUEST ... NCP DLakers vs. Celtcs—Play 5-on-5. You control 2306 Smartmodem 1200B (hardware only) 259. 
4393 OXyWrite Ill Plus3.55.......... 229. | NBA players with all-stars and teams . $35. 2307 Smarimodem 2400 ............. 429. 
OMadden Foothal-W ith over 160 different 2308 Smarimoderm 2400B (w/Smartcom 1/)429. 
RECREATIONAL/EDUCATIONAL plays, includes 11 man teams, anjuries, time 2309 Smartmodem 2400B (hardware only) 399. 
Broderbund ... CP outs, and weather 
1413 CWhere/World Carmen Sandiego? . 25. 
1414 CWhere/USA Carmen Sandiego?... 25. 
1417 CiWhere/Europe Carmen ta 29. HARDWARE 
5701 CWhere/Time Carmen . 32. 
4948 HiJetFighter (by Velocity)......... 35. Menufactursr’e etandard limited 
Electronic Arts ... CP warranty period for items shown ie 
§798 GiFerrariFormulal ............. 29. listed after each company name. 
S806 MEIENG srs.c cyst iassisctacc: +f 6t cs 35. Some products in their line may 
5805 @StarfleetIl..............000. 45. have different warranty periods. 
§803 Battle of Britain ............. 45. 
5804 CDeluxe Paint Il (Enhanced)... .. . 89. AST Research ... 2 years 
Microprose ... CP 1223 VWOMINI2C/SIP ............... 89. 
4454 OF-19 Stealth Fighter........... 39. 1302 SixPakPlus64kC/S/P.......... 129. 
2725 CF-15 Strike Eagle............. 22, 4107 RAMpage Plus 286 512k........ 419. 
Microsoft ... NCP 4105 RAMpage Plus MicroChannel 512k 469. 
2858 DFlight Simuletor 4.0 Ai Naw..... 39. Brother international ... 1 yeer 
Mindecape ... CP 5787 HL-8eLaserPrinter........... 1899. 
4897 OCGauntiet ................0.. 29. 5788 HL-8Ps PostScript Laser Printer ... call 
4690 sBalance of Power 1990 ........ 33. 5786 Toner/DrumKit................ 99. 
Parlor Softwara ... CP Central Point ... 1 yeer 
3159 CBndge Parlor2.3............. 49. 5042 Copy ll PC Deluxe Option Board. . 115. 
For IBM Personal Conpaters walk exclusively. 
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what you demonstrate? 


Hercules .. 3205 Turbo Cool 250 (25°- 30° cooler) $169. 
2318 Graphics Ear el . $189. 3200 Silencer 150 (84% noise reduction) 115. 
§120 VGACard......... . 189. 4514 TurboCool375... ......... 299. 
intel ... 5 years Practical Peripherala ... 5 years 
4696 2400B Internal Modem......... 159. 3101 1200 Baud Internal Modem Lees 
2352 24006 Internal Modem 2 (for PS/2) 249. 3100 1200 Baud External Modem (mini) . 77. 
§119 2400 Baud External Modem..... 179. 3097 Microbuffer Inline (par print 
2346 Inboard 386/PC wil Meg....... 599. buffer/B2k) 0 ee 135. 
4646 Inboard 386/PC Piggyback 4 Neat 3103 2400 Baud intemal Modem........ 139, 
2339 Inboard 386/AT (req. insi. kit)... 859. 3102 2400 Baud Extemal Modem... ..... 179. 
2338 Inboard 386/AT Installation Kit. . ... 139. §285 2400 Baud Ext. MNP Modem (Lev 5) 209. 
4266 Above Board Plus 512k......... 419. 4542 2400 Baud Intemal Modem for PS/2,. 229. 
4267 Above Board PlusVO512k...... 449. Princaton Graphics ... 1 year 
5336 Above Board Plus82Meg...... 699. 3166 Ultrasyne (800 x 600 max. res.)... 549 
5342 Above Board Plus8 /02 Meg... 739. Intel .. 5 Quadram ... 1 year 
4272 Above Board2Plus512k....... 469. wr ears . 5143 JTFAX9600....0 ........... 549. 
4339 Above Board Pius Piggyback Inboard 386/C—Boost yout PC performance. Safe Power Systems ... 2 years 
wi2 Meg (upgrades to 6 Meg)... . . call A 16Mhz 80386 processor and 1Mb RAM 4561 Safe 250W (standby power bkup) 249. 
4275 Connection Coprocessor....... 769. allows you to handle today’s most advanced 4562 Safe 425W (standby power bkup) 369. 
4857 Visual Edge (improve the output of paar 4 q 4563 Safe SOOW (standby power bkup) 495. 
yourHP Laserjet l)............ 449, | 2PPlications, including Lotus 1-2-3 Release 3. SOTA Technology ... 2 years 
MATH COPROCESSORS 30 day money back guarantee $599. | 5107 Floppy Drive Controller (S/P).... 99. 
2374 8087-2 (for 8 MHz 8088 CPU's)... 129. = 5109 SOTA VGA/16 (with 256k) ....... 219. 
2368 80287 (for 6 MHz 80286 CPU's)... 135. 5801 New Game Adapter (2 game pach. 27. 5111 SOTA 286i-12 (12 MHz accelerator) 299. 
2370 80287-8 (for 8 MHz 80286 CPU's). 199. 5802 Trackball.........,...... 69. 5402 SOTA 386i-16 (16 MHz accelerator) 419. 
2369 80287-10 (for PS/2 Models 50 & 60) 229. Logitech ... limited lifetime Targua ... Wfetima 
4750 80387SX (for 80386SX CPU's).... 309. 5464 Series 2 Mouse (C9 for PS/2's) .... 65. 4899 Nylon Laptop carryingcase ...... 55. 
2371 80387 (for 16 MHz 80386 CPU's).. 349. 4388 ClearCase Mouse (seriafonly)..... 65. 4901 Leather Laptop carryingcase.... 139. 
2372 80387-20 (for 20 MHz 80386 CPU's)399. 5151 HiREZMouse(C9)............. 85. TheCompleta PC ... 2 years 
4121 80387-25 (for 25 MHz 80386 CPU's)499. 5152 Mouse wiPaint Show (C9)........ 99. 4889 TheComplete Hand Scanner 400 .. 159. 
4297 ScanMan Plus (hand scanner)... 185. 5598 TheComplete Half Pg. Scanner 400 189. 
Magnavox ... 2 years 4887 TheComplete FAX 9600......... 429, 
4758 13” CGA Monitor (8CMS515) ... . . 269. 5140 TheComplete Page Scanner...... 549, 
4760 13” Hi-Res Monitor (SCMO53) ... 369. OCR SOFTWARE 
4761 13" VGA Monitor (9CMO62)... . . 389. 5789 TheCompleteOCR/HS1.0....... 199. 
4762 13" VGA Monitor (9CMO82).. .. 449. 5807 TheComplete OCR/Page 1.0...... 319. 
Micron Technology ... 2 years Toshiba ... 1 year 
5818 Beyond 640 EMS Board 1 MB 3684 T1000 Laptop (BOC88, 6.4 /bs.)... 669. 
(exp. to 8 MB wédaughter card)... . . 369. 4856 T3100E Laptop (12 MHz, 20 Meg) 2749. 
5821 Beyond EX Extended Memory Board2MB 4958 T1600 Laptop (12 MHz, 20 Meg) . 3249. 
(exp. to 4 MB widaughter card)... .. §99. Video7 ... Syears 
Microsoft ... lifetima 37 7BAVEGAVGA ers cisiedensirens es 259. 
2870 Mach 20 (1 year warranty)....... 349, 4193 FastWrite VGA (includes 256k)... . 319. 
= 2887 Mouse with Paintorush......... 109. 4194 VRAM VGA (includes 256k) .... . 469. 
itt 2896 Mouse withEasyCAD.......... 125. 
Sa) ey ee deasy” 2898. Mouse with Windows 2862.1... 198, 
(Harvard Graphics 2.42— and easy” Mouse Systems ... lifetime 
with the industry’s best-selling presentation 2812 OmniMouse (serial only; 1 year wrty) 39. 
Be package. Now with a coupon for 4306 a Mouse Il wiPC Paint+........ 89. 
EC ... 2years 
Ge ae tae ae came Bae 4799 Multisync 2A (VGA Monitor)... . 499. 
ie ies yf taine Gil icici 9. 5085 Multisync 3-D Monitor.......... 689. 
Orchid Technologlaa ... 4 years 
Kenaington Microware ... 1 year 3069 Tiny Turbo 286 (accelerator board) 219. 
2581 Masterpiece..... ........04. 94. 4765 Designer 800 VGA (360 x 480)... 159. 
2582 Masterpiece Plus............. 109. 4690 ProDesigner VGA (600 x 600)... . 249. 
4972 Powerlree 10 ..............0.. 19. PC Power & Cooling Sya. ... tyr 
4973 PowerTree 20...........0-.005 27. REPLACEMENT POWER SUPPLIES 
4974 Powerlree50................. 3202 Turbo Cool 150 (25°- 40° cooler) 129. Mi fe... NCP 
§697 Expert Mouse (Trackball for PS/2, a 
Key tronic nyo ) 1 800/243 8088 CaP ight Sirmulator 4.0-New version! Create and 
2537 101 eo got aR an 99. = ad aircraft or choose 
4518 101 PlusKeyboard............. 99. i! 
Kraft ... 5 years PC Connection 660M 
5800 3 button Thunder Joystick........ 29. Hemnicle Lames 6 Mill Street 
5813 ThunderStck winew game adapter 55. Marlow, NH 03456 
4292 3 button Joystick wigame adapter . 45. SALES 603/446-7721 FAX 603/446-7791 
For IBM Personal Computers exclusively. 
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Reference Software ... NCP 
|)Grammatik IV 4.0-Checks for 


usage, punctua 

pass! Now works within 
Microsoft Word 5.0, Professional Write 2.1, 
WordStar 5.5, XY Write III & more... $52. 


Call 800/243-380 


DRIVES 


IOMEGA ... 1 year 

Bernouth ii Single 20 Meg Intemal $767. 
Bernoulli II Single 44 Meg Internal 995. 
Bernoulli |! Dual 20 Meg External 1659. 


Bernoulli Il Dual 44 Meg External 1969. 
20 Meg Cartridge Tripak (5'4")... 169. 
44 Meg Cartridge Tripak (51%")... 249. 
CONTROLLERS (required) 

POO CNG ey ir hide 169. 
PC2B Card (bootable card for 

POIRT IAT) ie cts sister oiehe srspaustsee 229 
PC4 Card (for PS/2 Mode! 

BOBO OOO) ees PME ee ees 299, 
Mountein Computer ... 1 year 

40 Meg Internal Tape Drive...... 379. 
40 Meg External Tape Dnve ..... 479, 
40 Meg External Tape Drive 

with Power Supply ............ 569. 
60 Meg External Tape Drive 

with Power Supply............ 1169. 
150 Meg External Tape Drive 

with Power Supply............ 1495. 
80 Meg Internal Tape Drive. .... . 519. 
80 Meg External Tape Drive ..... 629. 
40 Meg Data Cartridges 

(pre-formatted) .. 6 ee 35. 
Pacific Rim ... 1 year 

1.2 Meg External (for PS/2's)..... 215. 
360k External 54" Drive ....... 179. 
Plus Development ... 2 years 
Hardcard 20 Meg (49 ms)....... 549. 
Hardcard 40 Meg (28 ms)....... 699. 
Seagata ... 1 year 


FREE PCTV® Hard Drive installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagete dfive for the IBM PC (not for 
Al). Beta or VHS. 

20 Meg Internal Hard Drive ST225 
(w/controlier and cables, 65 ms). . 289. 
30 Meg Internal Hard Drive ST238 
(w/controller and cables, 65 ms)... 299. 
40 Meg Int. HD ST251-1 (28 ms). . 359. 
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2287 40 Meg Int. HD for PC 251-1 


(w/controlier and cables, 28 ms). $435. 


4624 80 Meg Int. HD ST4096 (28 ms) .. 619. 
TEAC ... 1 year 

4950 PC, XT 360k Drive 514") ........ 79. 

4951 720k Drive (specify XT or AT, 3%2") . 79. 

4670 1.44 Meg Drive for XT (312")...... 99. 

4326 1.44 Meg Drive for AT (includes Bastech 
software utilities, 372" copy prot.) . 119. 
Toshiba ... 1 year 

3650 AT 360k Drive (5%9........0005 85. 

3649 AT 1.2 Meg Drive (5%")......... 99. 

4755 AT 1.44 Meg Drive (3'2", 
includes Bastech software utilities} 119. 

MISCELLANEOUS 

CompuSarve 

1676 CompuServe Information Service. . 24. 
Cables ... lifetime 

1019 Smartmodem-to-AT cable (10 feet) . 15. 

1050 Parallel Printer cable (15 feet)... . . 19. 


ScanMan Plus—Features new case design for easier 
handling! Offers O.C.R. compatibility for 
broader range of scanning capabilities. Includes 





DISKS 


All disks have a lifetime warranty. 
5a" DS/DD Disks (360k) 

Sony (10 disks per box).......... 
Maxell MD2-D (70 disks per box). . . 
Verbatim Detalite (10 disks per box). 
51/4" DS/High Density Disks 

(1.2 Meg) 

Verbatim Datalife (10 disks per box). 
Sony (10 disks per box) 
Maxell MD2-HD (70 disks per box) . 
3%" DS/DD Diskettes (720k) 
Sony (10 disks per box).......... 


3773 
2793 


Verbatim (10 disks per box)....... 
Maxell (70 disks per box)......... 


For IBM Personal Computers exclusively. 


Verbatim (10 disks per box)....... 15. 
Maxell (10 disks per box)......... 18. 


Kraft ... 5 

Trackball—For IBM and compatibles, features 
include software selectable dpi ranges from 
10 to 1150, ergonomic design and easy 


installation, An optional foot pedal is availa- 


ble for one-handed control 





MEMORY 


3248 256k DRAMs (120 nanosecond)... call 
4366 1 Meg x 9 SIMMs (100 nanosecond) call 
§510 1Megx9SIMMs (80 nanosecond) call 
5746 1 Meg Chips (80 nanosecond) .... call 


OUR POLICY 


@ We accept VISA and MASTERCARD only. 

@ No surcharge added for credit card orders. 

@ Your card is not charged until we ship. 

@ If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S.). 

@ No sales tax. 

@ AllU.S. shipments insured; no additonal charge. 

@ APO/FPO orders shipped ist Class Mail 


immediate shipment 
of your order 

@ COD max $1000. Cash, cashier's check, or money 
order, 


@ 120 day lemited warranty on all products. * 

© To order, call us Monday through Frday 9°00 to 9:00, 
or Saturday 9:00 to 5:30. You can cali our business 
offices at 603/446-3383 Monday through Fnday 9:00 


10 5:30, 
SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 
@ For monitors, printers, Bernoulli Boxes, computers, 
hard dnves, and power backups, pay actual charges. 
Call for UPS 2nd-Day & Next-Day. Air 


. @ Forall other tems, add $3 per order to cover UPS. 


Shipping. For such lems, we automatically use UPS 
2nd-Day-Air at no extra charge # you are more than 2 
days from us by UPS ground. 

Hewall: 
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Construction. 


Using the old beam. 
(Or, how we learned to log on.) 
t takes a lot of lumber to run a computer mail order 
| business here in the high rise hamlet of Marlow, NH 
(pop. 560). In fact, we recently started construction 
of a new sales and distribution center. Inspired by our 
well-built mascots, we've cleared ten acres, put in a new 
road, dug a pond, and are getting as much done as 
possible before winter. (At which time any tools you 
drop outside are lost until spring). 


Fast stud service! 
Admittedly, we've kept the local carpenters pretty busy 
since 1982, when we had them put some shelves in a 
closet to create our first warehouse. = 
They've already restored the stately 
Christmas Tree Inn (c. 1833) to serve 
as our headquarters and conference — 
center, rebuilt the dam out front, 

and even created a state-of-the-art 

TV production studio. 

And what, you may ask, do all 
those sticks, stones, bricks, bracks, 
tongues and grooves rest upon? 





An awful lot of concrete to tell the truth. But it sure helps 
to have a solid base of customers. So next time you're 
remodeling your micro, call us for the peripherals and 
programs. We'll make sure you don't get hammered on 
price. And we'll provide the toll-free technical support 
you need to make sure that everything's screwed on 
right and no wires are crossed. Plus, to keep you on the 
straight and narrow, we have a gift to help you follow all 
the rules. Read on! 


Take our measure. For free! 

Business, like football, is often a game of inches. And 
the best way to make short work of your long shots is 
with your very own PC Connection Folding Ruler. 

. Because it’s the perfect tool for 
determining the long and the 
short of just about anything. You'll 
receive one free with any order of 
$500 or more between now and 
December 31. 

Just call 1-800/243-8088 or 
1-603/446-7721, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, please call ahead. 


You'll never get the short end of the stick with the 
PC Connection Folding Ruler, Offer not available 
accounts on net terms, One per customer. 


For IBM Personal Computers exclusively. 
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3410XLQ managed a respectable 150 cps 
in draft mode and 82 cps in NLQ mode. It 
printed the halftone image in 55 seconds. 

Alas, the print quality is tepid at best. 
Draft-quality text is acceptably dark, but 
the individual letters are ragged enough to 
make you want reading glasses. So-called 
letter-quality output is more readable, with 
darker print and reasonably solid charac- 
ters, but the typeface is still difficult to 
read. The lowercase s, for example, looks 
almost like an 8. Similarly, the wide 
branches of the y’s and w’s tend to close 
in, so that they almost touch. 

Graphics print quality fares better in 
some ways, with dark areas being solidly 
black and patterns maintaining a notice- 
able crispness. As with other 9-pin print- 
ers, the most detailed patterns on PC Labs 
graphics test become solid black. 

A far worse problem with graphics is 
that the IBM Proprinter emulation has a se- 
rious flaw. The 3410XLQ uses '/72 inch for 
its minimum horizontal graphics move- 
ment, compared with the Proprinter’s '/eo 
inch. This yields a change in aspect ratio, 
squashing the graphic in the horizontal di- 
rection. Worse, if an application deter- 
mines spacing by a combination of graph- 
ics spacing and nongraphics spacing, this 


GENICOM 3410XLQ 
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Genicom Corp., Genicom Dr., Waynesboro, VA 
22980; (800) 535-4364, (703) 949-1000 
List Price: $2,175 


Dimensions (HWD)}): 7.2 x 25.25 191n. 
Weight: 43 Ibs 

Emuiations: IBM Propnmer, ANSI 

tn Short: The Genicom 3410XLQ has more 
disadvantages than advantages. tf you want to 
Print a lot of moderately readable text with little 
chance of paper jams, the 34 10XLQ may be of 
some interest But this one provides poor letter- 
quality output, and it's not even easy to use 
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can throw off the alignment. On the PC 
Labs test, this flaw shifted the bottom one- 
fifth of the scanned photo over by about 
one-half inch from the rest of the graphic. 
On the plus side, the printer obeyed the 
Proprinter text commands in the fonts and 
features test. 

Not so incidentally, the @ in the 3410- 
XLQ’s name stands for Quiet. Alas, the Q 
is hard to justify. With a measured noise 
level of 75 decibels, the printer is not over- 
ly noisy, but it’s not notably quiet either. 
According to Genicom, the company also 
sells a 3410XLS, which is the same printer 
without the sound enclosure (and thus pre- 
sumably noisier), for $2,010. There is also 
a color version and a bar-code version. 

There is one last flaw here: no thought 
has been given to making the printer easy 
to use. For example, the 2-character LED 
boasts a repertoire of 27 cryptic status dis- 
plays (suchas SE, SU, and S.b) and anoth- 
er 17 equally cryptic error messages. 
These are explained in the manual, but if 
you lose the manual you’re in deep trou- 
ble. It’s no exaggeration to state that this 
printer’s command design is user-hostile. 

The Genicom 3410XLQ has more go- 
ing against it than for it. If you’re interest- 
ed in printing a lot of moderately readable 
text with little chance of paper jams, the 
3410XLQ may be of some interest. But if 
you want graphics or letter-quality output, 
or even an easy-to-use printer, this is not 
the one to get. 


Genicom 3820 


by M. David Stone 

The Genicom 3820 is the kind of printer 
you buy when you're very serious about 
printing. Standing 12.1 inches tall at its 
highest point, with a footprint of 14.75 by 
26.75 inches, and sporting a front panel 
that would look at home on the bridge of 
the Starship Enterprise, this $2,475 printer 
is one of the more-imposing dot matrix 
beasts ever to come through PC Labs. 

In terms of both speed and print quality, 
the 3820 performed well. On the PC Labs 
text speed tests, draft mode clocked in at 
about 235 characters per second, a pretty 
good clip by any standard, NLQ mode 
managed an impressive 104 cps. As for 
print quality, draft output on the 3820 is 
reasonably dark and readable—thanks in 
part to the 18-pin printhead, but also to a 
well-designed typeface. You might not 


want to read 40 pages in one sitting, but the 
text is at least serviceable. NLQ output is 
something Genicom can boast about. The 
text is dark and crisp, with solid—nearly 
Selectric-quality—characters. You have 
to look closely to see that it came from a 
dot matrix printer. 

Graphics speed and quality vary great- 
ly, depending on the emulation you’re us- 
ing. In Proprinter mode, the graphics out- 
put is a match for any 9-pin Proprinter 
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emulation you can find. Filled-in areas are 
solid black, and large patterns retain their 
detail. Small patterns are almost solid, as is 
typical. The scanned photograph in the PC 
Labs graphics test had a slightly posterized 
effect but retained as much detail as the 
emulation allows. The test took about 34 
seconds. 

Alas, the printer’s FX-286e graphics 
emulation has problems. The most impor- 
tant is that some horizontal passes are 
Slightly offset from others, so that vertical 
lines are ragged. Also, the printer is sub- 
stantially slower in FX mode, with a time 
on PC Labs’ tests of about 66 seconds. It’s 
best to limit the FX emulation to text or 
ignore it entirely. 

Paper handling is one of the real 
strengths of the 3820. If you like flexibili- 
ty, you’ll appreciate the four paper paths, 
which offer rear, bottom, front, and top 
feed. As shipped, the printer includes one 
set of push tractors for the rear slot. You 
can remove these, reinstall them in the 
front, and use them for either the front- 
feed path or the bottom-feed straight- 
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The Ultimate... 


Screen Capture and 


Print Software 


You know how much time you spend in the 
creation of perfect graphic images. Ones that 
display your views, ideas, and creativity. Well, 
don’t stop at the screen. Pizazz Plus will take 
your screen based images and print them 
anywhere and anyway you want, as well as 
create files directly compatible with any pop- 
ular desktop publisher. With Pizazz Plus, 
you can capture the entire screen or isolate 
asection. Adjust size, proportion, rotation, 
or placement on the page. You will see 

more detail and texture in your B&W prints 


Pizazz Plus Compatible Hardware 
Computers: tMB PS/2, PC, XT, AT, or compatible 
Display Adapters: (BM VGA, MCGA, EGA, CGA, 
85144 and others 

Extended VGA Display Adapters: 

Video Seven FastWrite VGA and V-RAM VGA 
Image Capture Boards: AT&T 

TARGA 16/24/32 and {CB, ATronics PIB and 

PIB +, Vision Technologies 
Vision 6 EV-680 

Printers: Pizazz Plus supports \ 
over 300 different printer models 
from the following manufacturers 
Alnbe Systems, ACER. Alps, AMT, Anadex, 
Apple, AST, AT&T, Brother, fob, Callomp 
Canon, Centronics, CIE, Dataproducts, DEC, 
Diablo, Diconix, Epson, Genicom, Hewlett 
Packard, IBM, IDS, Infascribe, JDL, Kyocera, 
Laser Connection, Mannesmann Tally, NEC, 
Newbury Data, Oasys, Okidata, Panasonic, 
Prntromx, QMS, Quadram, Qume. Seikosha, 
Sharp, Star Micronics, Tandy, Tekironics, TI, 
Tostuba, Transtar, Unisys, Xerox, Wang 

Call for additional information Including a 
complete list of supported hardware. 


Only $149.00, plus $5.00 shipping and handling. 
ORDER TOLL FREE! 1-800/433-5201 

For sales support, or in MA, call 508/433-5201 
Memory resident takes as litle as 32K All manufac- 
turer's names or product names are trademarks of 
their respective manufacturer Screen images courtesy of AT&T 


and Facet, Inc CIRCLE 386 ON READER SERVICE CARD 


Application Techniques, Inc. 
10 Lomar Park Drive, Pepperell, MA 01463 
508-433-5201 FAX 508-433-8466 


© 1989 Application Techniques, Inc 


and desktop publishing files with up to 256 
shades of gray. For color printers, your prints 
will come to life with a rainbow of print 
shades and options. 

What you see is just the beginning. Since 
the introduction of Pizazz (PC World “Soft- 
ware llits of 87”), ithas been without ques- 
tion the best tool available for the reproduc- 
tion of screen based graphics and/or text. 
The bottom line is, ifitlooks good 
on your screen, it will look 
good when 


































printed or merged into your report, bro- 
chure, or presentation. Pizazz Plus doesn’t 
just print images, it pushes your printer to its 
maximum capability to produce a master- 
piece. And, it’s memory resident—your 
image is never more than a keystroke away 
from professional printing or 
importing into your desktop 
publisher. 





All images were produced 
with Pizazz Plus. 
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through path. The top paper path is for 
single-sheet feed. 

A particularly nice touch is that you can 
buy a second tractor for $125 and install 
one in the back and one in the front. This 
lets you set up the printer with, for exam- 
ple, heavy stock labels loaded through the 
bottom-feed tractor and wide-carriage pa- 
per on the rear-feed one. Since both tractor 
positions have a park feature, you can have 
both kinds of stock loaded and available at 
all times. A tear-off feature for the tractor- 
feed paper complements the paper han- 
dling nicely. 

Setting up is a little more complicated 
with the 3820 than with most printers, but 
not difficult enough to be troublesome. 
The preliminary manual provided with the 
review unit won’t win any awards for its 
writing style or organization, but it has all 
of the information you need and is short 
enough to encourage a read-through. A 
second manual includes the control codes 
for both ANSI and 1BM Proprinter emula- 
tions. The only information on the FX em- 
ulation, however, was in an easily lost er- 
rata sheet. 

The printer’s front panel harbors an un- 
usual number of controls and indicator 
lights: 14 membrane switches and 16 
lights. But don’t worry—the controls are 
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Genicom Corp., Genicom Dr , Waynesboro, VA 
22980; (800) 535-4364, (703) 949-1000. 

Lisi Price: $2,475 

Dimensions (HWD): 12.1 x 26 75x 14 75in 
Weight: 2 tos 

Emulations: IBM Propnnter (9-pin), Epson FX, 
ANSI 

In Short: For graphics. stick with the Propnnter 
mode on the Genicom 3820. This printer is pneey, 
but you can't get its sophisticated paper handling 
ina laser pnnter. The 3820 has so much in fs 
favor that you may be witling fo overlook its few 
snags 
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straightforward. One warming, though— 
this printer is loud (82 decibels). The noise 
is not overly bothersome for text, but 
you'll probably want to leave the room if 
you're printing graphics. In several years 
of testing printers, this is the first printer 
that's driven me to hold my hands over my 
ears. 

With the exception of the noise quality 
on graphics, the noteworthy features of the 
Genicom 3820 fall almost entirely in the 
plus column. The unit’s problem with FX 
graphics is annoying but easy to ignore, 
since you should be able to use the Pro- 
printer mode with virtually any software. 
The price, of course, is well into laser 
printer territory, but you won’t get this 
kind of paper handling in a laser printer. 
The Genicom 3820 has so much to recom- 
mend it that you may be willing to forgive 
its few flaws. 


Hyundai HDP-910 
Hyundai HDP-920 


by Robin Raskin 

While the stars of Hyundai’s dot matrix 
printer lineup are its 18-pin HDP-1810 and 
1820 printers, these 9-pin printers offer 
solid performance at a low price. The print 
quality for both the $259 HDP-910 nar- 
row-body printer and the $349 HDP-920 
wide-carriage printer is admirable for 
9-pin machines. The design, while not es- 
pecially innovative, is clean and efficient. 
Hyundai acquired the technology for this 
line of printers from Canon when Canon 
withdrew its products from the dot matrix 
market. 

The printers emulate either the Epson 
FX or IBM Graphics Printer via a single 
DIP-switch setting. Three banks of DIP 
switches are located beneath a plastic cov- 
erplate, underneath the paper path, in the 
bowels of the printer. You must remove 
the paper from the printer to get at the 
switches, but once this is done, the DIP 
switches are easy to get at. Both Epson and 
IBM Graphics Printer graphics emulations 
worked well, and we were able to access 
both high-order character sets using stan- 
dard escape sequences. Unfortunately, the 
printers do not emulate the IBM Graphics 
text, only the Epson text. 

In Epson FX emulation, the 910 and 
920 clocked in acceptable speeds of 52 and 
54 characters per second on our tests. In 


IBM Graphics mode, they handled the 
scanned photo test in 35 and 37 seconds, 
respectively. 

The printers’ draft mode is a standard 
11- by 9-dot matrix. NLQ increases the 
matrix to 23 by 18 dots. Draft mode uses a 
bidirectional high-speed printhead motion; 
NLQ does a double pass on each line of 


Hyundai HDP-920 
Fonts & Features 
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text. The 910 prints 80 characters per line, 
and the 920 prints a hefty 156 characters 
(in 10-character-per-inch mode). The print 
quality in both draft and NLQ is solid, with 
well-formed characters. But the printers’ 
real strength is in graphics, the graphics 
output has an even density, with crisp, de- 
fined objects. 

The card-deck-size ribbon cartridge 
nestles into the right-hand side of the print- 
er, just below the front cover. The ribbon 
is manually pulled from the cartridge’s 
casing and stretched harmonica-style 
across the width of the machine, creating a 
giant loop. | call this technique the Dick 
Tracy special, since my inky fingerprints 
were left everywhere on the printer during 
the process. Hyundai should include plas- 
tic gloves or use the more-tidy clamshell 
ribbon design. 

The HDP-910 and HDP-920 have iden- 
tical front panels that offer a minimalistic 
but convenient duo of membrane keys to 
toggle between draft and NLQ print. The 
control panel also sports three indicator 
lights: On-Line, Alarm, and Ready. Un- 
fortunately, there is no indicator light to 
tell you whether you are in draft or NLQ 
mode. This omission is one of the printers’ 
biggest shortcomings. 

The paper-handling mechanisms for 
both of these printers are rudimentary rear- 
feed/pin-feed mechanisms, but the paper 
never jammed. There are slight differences 
in paper handling between the narrow- and 
wide-carriage printers. The paper-release 
lever on the wide model has a paper-out 
detector—a handy item that should be in- 
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Generic CADD, CADDalog and Sneak Preview are trademarks of Generic Software, Inc. 1911 North Creek Parkway South, Bothell, WA 98011 
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cluded on both models. Only the 80-col- 
umn printer has a Cut Sheet switch that 
you toggle when chosing between cut- 
sheet and fanfold paper. Both printers 
sport a paper-release lever with three set- 
tings clearly marked in English: Paper Set, 
Pin Feed, and Friction Feed. I find this use 
of English labels far more helpful than the 
icons on many dot matrix printers. 

Both printers both offer Pica, Elite, and 
Italic typefaces with a fair but not over- 
whelming number of print and format en- 
hancements. The printers can handle 
coublestrike, subscript and superscript, 
and underline, but they can’t manage for- 
mat enhancements such as justification or 
centering. Both units offer ! 1 intemational 
character sets, as well as two download- 
able fonts (Gothic and Courier) for only 
$13.50 each. 

The 910 and 920 will accommodate 
three-part forms and cardboard stock with- 
out any problems. A five-position paper- 
thickness lever, housed just under the front 
cover, lets you make necessary adjust- 
ments in distancing the printhead. 

The absence of paper park, automatic 
paper feed, and other innovative dot ma- 


HYUNDAI HDP-910 
HYUNDAI HDP-920 





Hyundai Electronics Amenca, 166 Baypointe 
Pkwy , San Jose, CA 95134; (408) 473-9200. 
Lisl Price: HDP-910, $259, HDP-920, $349 
Dimensions (HWO) HOP-910, 4.3 x 17x 12.7 
in., HOP-920, 5 1x 24.9x 13 Bin. 

Welght: HOP-910, 17.6 Ibs.; HDP-920, 22 Ibs. 
Emulations: Epson FX Senes, IBM Graphics 
Pnnter 

In Short These bare-bones 9-pin printers, which 
include OIP-switch settings for both Epson FX 
and IBM Graphics emulations, won't win any 
awards for design innovaton or special features, 
but the pnnt quality 1s exceptionally good and the 
Paper flew is smooth However, Hyundat's 18-pm 
Pnnters are the better bargain 
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trix features keeps Hyundai’s costs way 
down. You are relegated to performing 
much of the paper handling manually, like 
switching between continuous-form and 
cut-sheet paper, aligning and advancing 
the paper, and so forth. 

Hyundai’s 9-pin repertoire offers good- 
quality type at rock-bottom prices. But 
there’s reason to consider paying a little bit 
more. Hyundai’s 18-pin printers, for a 
moderate additional sum, offer better print 
quality and have a few more features that 
might make all the difference. 


Hyundai HDP-1810 
Hyundai HDP-1820 


by Robin Raskin 

It’s only natural for Hyundai to make a se- 
ries of dot matrix printers that offer solid 
performance but are uncluttered by exces- 
sive frills and gadgetry. And it stands to 
reason that these printers would sell at 
tempting prices. After all, Hyundai, that 
Korean wunderkind of manufacturing, ap- 
plies the same principles to building print- 
ers that its parent company does with cars. 
But the truth behind the deal is that Hyun- 
dai purchased the printer technology for 
the $399 Hyundai HDP-1810 and the $519 
Hyundai HDP-1820 from Canon after 
Canon discontinued the line. 

The 1810 and 1820 are the narrow- and 
wide-carriage versions, respectively, of an 
adept 18-pin printer. Both models offer 
three basic text modes: draft, NLQ, and 
NLQ Plus, all selectable from the front- 
panel membrane-key control pad. The 
draft type offers reasonably well-formed 
characters and uses a moderately fast bidir- 
ectional printhead motion. NLQ printing 
results in a solidly formed font, but you'll 
find that the speed of the printer nosedives 
as the printhead moves in a unidirectional 
fashion. 

NLQ Plus is an attractive, high-quality 
typeface that is achieved when the print- 
head makes a double pass over each line of 
type. The results are pretty, but the process 
is slow. 

Hyundai takes a modular approach to 
printer building. You can choose between 
the standard parallel or optional serial in- 
terface control card. You can also select ei- 
ther an Epson FX or IBM Graphics Printer 
emulation card. Whichever you choose, 
both cards are slipped into a rear compart- 


ment of the printer, which houses separate 
slots for each card. The control card is fac- 
tory installed; the emulation card requires 
installation. We tested the parallel inter- 
face and the Epson emulation, which 
Hyundai considers the basic configura- 
tion. 

The base unit has a small footprint and a 
clean, uncluttered—although not especial- 
ly innovative—design. The most striking 
feature of the printer is the large-buttoned 
control panel located on the front right- 
hand side of the machine. The membrane 
key on the panel let you choose among the 
three available text modes. Unlike some of 
the more-complicated dot matrix printers, 
which ask you to change text mode by 
banging out a series of keypresses, Hyun- 
dai text-mode selections are straightfor- 
ward. The control panel also has a pitch se- 
lector that toggles through the printer’s 
various pitch settings (10, 12, or 17 char- 
acters per inch or proportional). 

The printer has no built-in fonts and 
will not operate without a slim font car- 
tridge inserted into a slot onthe lower front 
panel. If no cartridge is detected, the print- 
er’s warming alarm sounds. Both machines 
come standard with a single Courier font 
cartridge. The font emphasizes those Cou- 
rier-type serif embellishments that make 
for a boxy look, but it’s certainly clear and 
easily legible. Hyundai sells a handful of 
optional font cartridges (seven cartridges 
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with one font per cartridge) for $33.50 
each. 

The printer’s paper-handling features 
are spartan but work flawlessly. Paper 
handling is relegated to a pin-feed tractor 
that pulls the paper in from the rear in tradi- 
tional ‘‘U’’ fashion. A simple three-way 
paper-release lever on the top of the printer 
lets you move the printer bale into position 
to set and adjust the paper. The pin-feed 
sprocket mechanism has just the right 
touch—not too stiff but not too much play. 








Hyundai Electromcs America, 166 Baypornte 
Pkwy., San Jose, CA 95134, (408) 473-9200 
List Price: HDP-1810, $399, HDP-1820, $519. 
Dimensions (HWD): HDP- 1810, 3.9 x 16x 12.2 
in ,HDP-1820, 4x 22 7x12.2m. 

Weighi: HDP-18 10, 13.7 Ibs.: HDP: 1820, 18.7 
Ibs 

Emulations: Epson FX Senes and {8M Graphics 
Pointer (both require control ) 

In Short: These 18-pm painters from Hyundat 
offer better-looking text than many 24-pin 
printers, and at a lower cost. They come siandard 
with built-in draft, NLQ, and NLQ Plus pnnt mades. 
but require a ouilt-in font cartndge (Couner is 
Supplied) No fnlls or gadgetry, but nice output 
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Both printers will accommodate three- 
part forms and cardboard stock without 
any problems. A five-position paper- 
thickness lever, housed just under the front 
cover, lets you make necessary adjust- 
ments in distancing the printhead. 

The narrow- and wide-body versions 
have slightly different paper-handling ar- 
rangements. The narrow 1810 has a built- 
in pin-feed mechanism for moving contin- 
uous-form paper: in contrast, it handles 
single sheets by feeding them typewriter- 
style around the carriage. 

The wider 1820 has no intemal pin-feed 
mechanism. Instead, a simple external 
pin-feed tractor unit is installed to handle 
continuous-form paper. It’s a good thing 
installation proved so easy, because the 
documentation (which is identical for both 
printers) doesn’t have a word about the 
tractor feed or its installation. In addition 
to their overall dimensions, other differ- 
ences between the narrow- and wide-body 
printers include the 4K buffer found in the 
1810 versus the 8K buffer in the 1820. 

Print speed, rated at a blazing 300 char- 
acters per second by the manufacturer, was 
less impressive during our tests—87 cps 
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MONOCHROME DOT MATRIX 


on the narrow carriage. The characters 
print quickly enough, but the paper ad- 
vance from one sheet to the next seems 
very slow. 

Both printers performed very well in 
the graphics tests, skillfully emulating 
both the IBM Graphics Printer and the Ep- 
son FX series printers. The Epson-emula- 
tion graphics were the better of the two 
types: well detailed, even-toned, and 
sharp. 

Some complaints about these printers 
fall into the nit-picky category. For exam- 
ple, it’s impossible to remove the packing 
tape from the printhead and cover without 
leaving a sticky film and tape threads all 
over the printer. Ribbons are also just ade- 
quate. The printer ribbon on the 1810 
jammed up after a few thousand characters 
during testing, and the belt mechanism 
might spell trouble in the long run. The 
skinny belt on the 1810 had thin patches 
where the metallic threads beneath the rub- 
ber poked through. 

Overall, this duo from Hyundai looks 
good. Lightweight, light price, good print 
quality, and no operational snafus. If you 
like "em sparse and pretty, Hyundai’s 18- 
pin printers get the nod. 





IBM Proprinter X24E 
IBM Proprinter XL24E 


by Robin Raskin 

The IBM Proprinter line has carved a deep 
niche in the dot matrix world. The $899 
IBM Proprinter X24E, a narrow-carriage 
printer for forms up to II inches wide, and 
the $1,199 XL24E, a wide-carriage ma- 
chine for forms up to 16.5 inches wide, are 
revamped versions of the IBM Proprinter 
4207 and 4208 Model I, first introduced in 
April 1987. 

The verdict? The print quality is excel- 
lent, the graphics quality a tad less than ex- 
cellent, and the paper-handling features so 
distinctive that you'll either love "em or 
leave ’em. And in a world where dot ma- 
trix prices are plummeting, IBM’s Pro- 
printers are still expensive. 

The Proprinter line is loaded with per- 
sonality. Its trademarks are an impressive 
front panel, a top-of-its-class Propark fea- 
ture, a bevy of musical tones to provide 
user feedback, and a highly automated pa- 
per-feed mechanism. All of these features 
eliminate the hands-on muss of many dot 


matrix printers, but they also require a bit 
more user know-how to really take full ad- 
vantage of them. Don’t lose the excellent 
manual. 

The printers are shipped from the fac- 
tory with the ribbon installed and ready to 
go. While | applaud the sentiment, I won- 
der about the long-term efficacy. If you’re 


All you need to do is 
lift the cover of the 
Proprinter to see what 
you’re paying for. 


going to have trouble installing a ribbon in 
your printer, you might as well have trou- 
ble on day I, and not 6 months later. 

The original Proprinter was the first dot 
matrix to let you print on fanfold and cut- 
sheet forms without removing the fanfold 
paper. The Proprinter X24E and XL24E 
continue the tradition with their flawless 
Propark feature. When you press a single 
Propark key on the front panel, the fanfold 
paper is retracted from the paper path, 
making way for the front-fed single-sheet 
paper. My only minuscule complaint is 
that, when peering over my printer, I 
would accidently brush the Propark button 
and unintentionally set the gears in mo- 
tion. 

Paper-handling features abound on 
these new Proprinters. At the top of the list 
is the Paper-Load Assist function for con- 
tinuous forms. You might as well throw 
away the paper-advance knob on the print- 
er because you'll never need to use it. To 
load fanfold paper, you simply press the 
Feed key on the front panel. This starts up 
the pin-feed motor and slowly advances 
the knob. Your fanfold paper catches in the 
pin feeds as you insert it. The rest of the pa- 
per load is entirely automatic. In addition, 
a tear-assist bar lets you tear the form at the 
perforation without having to advance the 
paper past the top of the next form—a wel- 
come feature. 

Single sheets are friction-fed into the 
front of the printer. Ed Clark, product 
manager for the Proprinter line, tells me 
that the E in the printer’s title stands for 
“enhanced,” but it could just as well stand 
for *tenvelopes,”’ which can be fed easily 


| We Built InThe Speed 
AClisanpasinevin 


Introducing 
The AST Premium’ 386SX/16. 


When we designed the AST Premium 386SX/16, 
we had our sights set on building the best 386SX™- 
based computer you could find. 

Why? Because with faster processing and the 
ability to run 32-bit software, at a cost that's com- 
parable to 80286 computers, 80386SX™ computers 
will quickly become the workhorses of the bus- 
iness computing world. 

And that’s what the AST Premium 386SX/16 
is, a workhorse of the highest standards. To begin 
with, we've built in a high-speed memory cache, 
making this SX computer one of the fastest you 
can buy. Then, we added VGA graphics and 
support for EMS 4.0. 

We also built in a future. The Premium 
386SX/16 features AST’s Cupid-32™ architecture. 
So, when your needs grow, your computer can 
grow with you. From 25 or 33 MHz 80386™ com- 
puting, all the way to i486™ processing power, with 
a single board swap. You don't have to buy a new 
computer, or lose your investment in peripherals. 


COMPARE FOR YOURSELF 
AST COMPAQ COMPAQ (BMe 
Premium = DESKPRO® = DESKPRO* Pse~ 
Feature 869016 386s 286e Made! ES 
Processor 
Tyre ‘3868X 386SX 286 38BSX 
‘Speed 6 MHz 16 MHz 12 MHz 
Avadable Slots 5 4 4 3 


EMS Support 
Software Included 


Landmark 
Benchmarks” 


List Price™® eae! 
One-Floppy System $2,695 $3,299 $2,699 $3895 


45 32 40 No 


r=] 54 ns 63 


* Landmark Software version 11 benchmarks — a generalized index used to com- 
pare one machine te another The higher the number, the better 


°* bist price ts MSRP 
°** List price with 30 MB hard drive, one-fleppy system not available with this model. 
ee 


So, if you're considering an 80286- or 80386SX- 
based computer from a manufacturer like Compaq® 
or 1BM® make sure you compare it to the AST 
Premium 386SX/16. After all, if your needs require 
a workhorse, shouldn't you buy a thoroughbred? 


® 
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into the front of the printer. An Envelope MONSENROWE COT ATA framed with the letter M. The printer is 


setting on the forms-thickness lever makes 
certain the printhead is optimized for enve- 
lopes. The printer also handles four-part 
forms admirably, but the manual specifi- 
cally cautions you against using cardboard 
stock. 

The Feed key on the front panel ad- 
vances the paper a single line at a time or a 
half page at a time, but there is no Form 
Feed key. My only reservation about the 
paper feed is that the push-tractor method 
used catches the paper before it goes 
around the platen. There is nothing hold- 
ing the paper taut when it comes around 
the platen and meets the printhead. 

The Proprinter sings, literally. It uses a 
series of musical tones to inform you of the 
printer’s status. For example, the printer 
plays a three-tone sequence eight times 
when it’s out of paper. Once you develop 
an ear for printers, the system does the 
trick, although an LCD display panel 
might be more helpful. 

Another interesting feature is the use of 
front-panel key sequences to select print- 
ing modes and replace dreaded DIP-switch 
adjustments. To enter the Setup mode, you 
turn the printer on with the On-Line and 
Propark keys depressed. You can then ac- 
tivate emphasized, double-high, or dou- 
ble-wide print by pressing Propark a spe- 
cific number of times. Using a slightly 
different set of front-panel keypresses, you 
can toggle printer features such as a 
slashed zero, an altemative character set, 
and line length. This sure beats having to 
muss with DIP-switch settings. 

But when you change Setup, the only 
feedback you get is the series of musical 
tones; when you change printer features, 
you get a graphical printout of your active 
selections, Some other printers have incor- 
porated similar technologies but offer 
LCDdisplays, providing less-cryptic feed- 
back. 


The Proprinter comes stocked with 


15M Proprinter XL24E 
Fonts & Features 


18M Proprinter X24 
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IBM PROPRINTER X24E 
16M PROPRINTER XL24E 
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EDITOR'S CHOICE 





IBM Corp.. Old Orchard Road, Armonk, NY 
10504; 800-426-2468. 
List Price: Propnniter X24E, $899; XL24E, 
$1,199. 
Dimensions (HWO): Proprinter X24E, 5.25 x 16 
x 13.51n.; XL24E, 5 25x 22 x 13.51. 

, Weighi: Propnniter X24E, 20 Ibs.; XL24E, 25 ibs. 
Emutations: IBM Propnnter (24-pin) 
in Short: These enhanced 24-pin IBM 
Proprinters are a welcome addition to the 
Propninter line. They offer some wonderful paper- 
handing capabilites, including their exceltent 
Propark feature, an automatic papertoading 
function, and a surefire envelope feed. The front- 
panel keypad controls pnnt enhancements and 
features, but the use of musical tones and not 
LCD panels as the user-feedback mechanism is 
abit passé. The text quality is excellent, but not 
the best choice for graphics 
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data-processing-style draft, 10-point Cou- 
rier, Prestige Elite, and proportaional Cou- 
rier fonts. All of the fonts are handsomely 
formed and make good use of the 24-pin 
technology. An optional Font Set, contain- 
ing 11 other fonts (including italics) and an 
EPROM are available for $114. The print- 
ers are rated at 240 characters per second in 
draft mode, but our tests showed the wide- 
carriage printer to operate at 159 cps and 
the narrow-carriage model at 100 cps. 
While the gap between the actual and the 
claimed speeds is large, the draft mode is 
still very fast. 

Graphics printing is not quite up to par. 
Some odd quirk in the printer makes it 
miss an occasional line of the graphic and 
then print the following line as a double- 
strike. Also, the Epson LQ emulation was 
not quite right. On the wide-carriage print- 
er our scanned image graphic was elongat- 
ed, and on the narrow-carriage printer the 
scanned image graphic was mysteriously 


IBM Graphics Printer compatible. The 
bottom line is that these Proprinters are 
better for text than graphics. 

All you need to do is lift the cover of the 
Proprinter to see what you’re paying for. 
The workmanship is solid and impressive. 
Every detail—from the heavy-duty screw 
mechanism to the pin-feed sprockets, the 
paper-release mechanisms, the printhead 
motor, and the circuit board itself—seems 
built to last. All told, the X24E Proprinter 
series is a good choice for anyone who 
needs dot matrix printers that can handle 
the various and sundry tasks of the office 
environment. 


Laser 190E 


by David M. Stanton 

Laser Computer, a division of Video 
Technology Corp., offers an acceptable 
but not exceptional printer in the $370 La- 
ser 190E. The unit includes typeface en- 
hancements not included with its larger 
and more expensive counterpart, the Laser 
240, but the 190E’s documentation and 
Laser Computer’s knowledge of its prod- 
uct leave something to be desired. 

The Laser Computer name may be fa- 
miliar to Apple-oriented folks, as the com- 
pany offers a popular Apple-compatible 
computer. The 190E, which is manufac- 
tured by Nakajima and has an Apple-com- 
patible twin (the Laser 190A), is available 
for as little as $209 from dealers that adver- 
tise in Apple specialty magazines. 

The 190E specifically in Ep- 
son FX-85 and IBM Graphics Printer 
modes. This basic fact was difficult to nail 
down because Laser Computer first told us 
that its manual, which specifies the above 
modes, was wrong and that the 190E does 

IBM Proprinter emulation. We then 
found that the 190E did not pass the IBM 
Proprinter test. 


Laser 190E 
Fonts & Features 





The 33 MHz Performance 
ASlisawesmebie 


The Best 386/33 Available. 


The fastest class of 386™ computers runs at 33 
MHz, But at the head of this high-performance 
class of machines is the AST Premium® 386/33. 

In a recent InfoWorld magazine re- 
port card, the AST Premium 386/33 over- 
whelmed a selection of 33 MHz comput- 
ers from vendors like Compaq’. 

We weren't surprised. After all, the  "*#"*¥s 
AST Premium 386/33 offers exceptional perform- 
ance in a feature-packed, stylish chassis. Features 
like: zero wait-state cache, support for up to 36 MB 
of memory, support for 80387 and Weitek 3167 
coprocessors and much more. 

It's too bad that InfoWorld doesn't have a cat- 
egory for upgradeability. With a natural upgrade 
path to i486™ power using AST’s Cupid-32™ archi- 
tecture, the AST Premium 386/33 would be sure 
to earn even higher marks. 

That's because Cupid-32 is AST’s enhancement 
to the Industry Standard Architecture (ISA) that 
allows you to upgrade to new technology without 
buying a new computer. 

So, if your company is looking for a 33 MHz 
computer, why not take a lesson from InfoWorld. 
Go straight to the head of the class. 


REPORT CARO 





INFO 
WORLD 
AST Premium COMPAQ DESKPRO” 
386/33 306/33 
CPU speed Excellent Excellent 
Expandability Excellent Expelient 
Hardware compatiburty Excellent Excellent 
Documentation Excolient 
Technical Support Very Good 
Value. Good 
Final Scores 85 
Source InfoWorld. july 24 1989 
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LASER 190E 








Laser ter Inc. 550 E Main St , Lake 
Zunch, It. 60047-2576, (312) 540-8335 

List Price: $370 

Dimensions (HWD): 3 6 x 16.5 x 13.75in. 
Weight: 14 Ibs. 

Emulations: Epson FX-85, IBM Graphics Prnter 
In Short: A printer with good speed and type 
performance bul some possible documentabon 
and support problems. 
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This is not to say that the 190E’s man- 
ual, which was right about the machine’s 
emulations, is especially helpful. The sec- 
tions are not clearly distinguished, and the 
monotonous type design does little to 
guide the reader. Also, the manual seems 
to be lacking explanations of some basic 
functions of the printer, for example, it 
does not explain the four-tone signal 1 re- 
ceived when I first turned the unit on. (The 
signal meant that I had forgotten to remove 
the plastic packing clip that holds the 
printhead in place.) 

The 190E's Pica and Elite are available 
with a number of enhancements, including 
condensed, expanded, underlined, empha- 
sized, and super- and subscript type, in 
both Epson and IBM modes. (Italic type is 
available, but only in Epson mode.) The 
machine also includes NLQ and propor- 
tional spacing. 

The 14-pound printer has a 9-pin head, 
a Centronics parallel interface, and Line 
Feed, Form Feed, and NLQ membrane 
buttons. Its two DIP switches are located 
in different places—one on the front panel 
that controls more-frequently changed 
functions, and another undemeath a re- 
movable rear panel. 

In Pica, Laser Computer claims 160 
characters per second for the 190E, as ex- 
pected, it scored about 90 cps in our tests. 
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On the PC Labs Epson emulation test, the 
unit produced a significantly better image 
than in IBM Graphics mode. And on our 
noise test, the 190E hammered out 84 
decibels, making it one of the louder print- 
ers tested. 

The 190E seems to be solid in type clar- 
ity and consistency of performance, al- 
though the darkness of type varied in the 
form letter we use for our standard speed 
test. The printer handled a four-part form 
with no trouble, producing clearly legible 
copies all the way through. When printing 
on card-stock paper, however, the rear 
noise cover was pushed out of place when 
the paper was form-fed. 

Laser Computer offers its own support 
line (not toll-free) during business hours, 
but don’t expect to rely on Laser Comput- 
er's help if its lack of knowledge about the 
190E’s correct IBM emulation is any indi- 
cation of the support staff's level of profi- 
ciency. 

The Laser 190E is a dot matrix with av- 
erage speed, acceptable type performance, 
and somewhat questionable documenta- 
tion and support. At a $209 street price, it 
is nothing more or less than an average 
OEM dot matrix. 





Laser 240 


by David M. Stanton 

The $600 Laser 240 is the ritzier sibling of 
Laser Computer’s Laser 190E, and it does 
most of what a printer's big brother should 
do. It handles larger paper, works more 
quickly, and produces crisper type than the 
I90E, but it does not offer all of the type 
Options that its smaller counterpart does. 

The 240 offers both IBM Proprinter and 
Epson FX-80 emulations. It also includes a 
slot for font cards, but Laser Computer 
says the cards will not be available until 
there is a demand for them. It’s rather de- 
pressing to see a perfectly good font card 
slot—one that may have cost you some 
money—go unused. 

Laser Computer initially told us that the 
240 is merely a larger and faster version of 
the 190E, but in fact the two units offer 
quite different type options. In Proprinter 
mode, the 240 supplies only Pica en- 
hanced by underlining and expanded op- 
tions (as well as sub- and superscript). 
These options are far fewer than the 
190E’s IBM Graphics Printer mode offers. 
In Epson mode, however, the 240 is well 


stocked; it features Pica, Elite, and NLQ, 
and its enhancements include condensed, 
expanded, proportional, underlining, and 
emphasized type. 

In the PC Labs emulation test, the 240 
produced a very dotty IBM Graphics im- 


The Laser 240’s NLQ 
type is handsome, and 
the unit worked smooth- 
iy with four-part forms 
and card-stock paper. 


age and dark Proprinter and Epson images. 
In the latter modes, the printer also showed 
a tendency to lay on the ink too thickly, 
crinkling the paper. Our speed test showed 
the 240 operating at 147 characters per sec- 
ond in Epson mode—significantly faster 
than expected from a machine rated at 200 
cps—but it could only muster 77 cps in 
IBM Proprinter mode. In NLQ mode the 
speed dropped to 37 cps. 

The 9-pin 240 weighs in at 23 pounds 
and accommodates paper up to 16 inches 
wide. It has two 8-pin DIP switches, both 
located on the back of the printer, and a 
Centronics parallel interface. LED indica- 
tor lights and membrane buttons are locat- 


my 
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Computers That Grow With You. 


Until now, advances in PC technology have left 
you with a single, all important decision. Move up 
and benefit from increased performance. Or, stay 
put and try to capitalize on the investments you've 
already made. 

AST is announcing the end to this difficult 
decision, Our Cupid-32” architecture allows you 
to upgrade your computer as your needs grow. All 
the way to i486” technology. 

That's right. Our Premium 386SX/16 and 
Premium 386 (33 and 25 MHz) computers incor- 
porate a natural upgrade path. A path that doesn't 
force you to sacrifice your investment in already- 
owned systems and peripherals. 

With Cupid-32, you can add the performance 
you need to add more users to a multi-user sys- 
tem. Add more nodes to a network file server. Or, 
add more power to a standalone situation, like 
CAD/CAM. All it takes is a simple, single board 
swap with one of our FASTboards* when you are 
ready for more power. 

So, in place of the difficult decision, we have a 
simple one for you. Why buy a computer from 
anyone else, when you can own an AST Premium 
Computer? After all, they're the only computers 







ie that grow with you. 
«¥ For more information call 1-800-876-4ASL. 
3S Or, use our Bulletin Board Service Number 
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(714) 852-1872. 
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The Power Of Choice. 


AST is a leading supplier to government agerites: General Service C: 
GSOOKAIAGS4418. AST markets products worldwide 

East call 44 1 568 4. in Japan call $1 3 318 0710, in th 

Kong office at 8: 4333, in Canada call 416 1 

02 906 2200 AST, A’ nd AST Premium regist 

board trademarks AST Research, In All other brand or product names are trade: 
marks or registered trademarks of their respective companies. Copynght 1989 
AST Research, Inc All rights reserved 
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What better way to run Novell’s 386 NetWare. 


Novell’s new 386 NetWare* will do for networking has ever undergone such extensive testing. 
what gunpowder did for negotiating leverage. Provided But then Samsung and Novell didn't set out to design 
you've got a 386 machine that’s designed to be tt just another make-do desktop computer. 


100 percent compatible with it. 

Not to worry. 

Samsung's LAN hardware was co-designed 
by Novell? Which should put any compatibility § 
concerns to rest. That's why the Samsung/ | 
Novell co-label is on our 386AE Fileserver and 
our PCterminal/286 LAN workstation. 


NETWORKING vs. NOTWORKING. 


Samsung's 386AE Fileserver, for example, was 
designed from the bus up to be a high- 
performance fileserver, starting with its Novell- 
developed BIOS. It also sports eight expansion 
slots for the inevitable inventory of interface 
and controller cards. Plus an oversize power 
supply capable of driving the requisite 100 
megabyte-plus hard disk, tape backup system, 

etc. And it includes 4 megabytes of high-speed 

Both the Samsung 386AE and PCterminal/286 WarseseBRESi: RAM for disk caching. 
have been tested exhaustively by Novell for 


compatibility with popular networking hardware and A TOTAL LAN SOLUTION. 
NetWare products. In fact, no other LAN hardware To maintain NetWare compatibility throughout 





© 1989 Samsung Information Systems America, Inc. Novell and NetWare are registered trademarks of Novell, Inc. 





your network, choose Samsung's PCterminal/286, 
a Novell-tested LAN workstation. Inside you'll find 
a built-in Ethernet interface adapter, and functional 
features like Novell’s NetWare Autoboot EPROM. 


THE NO BOTTLENECK ETHERNET CARD. 

Our new SE2100 Ethernet interface eliminates the 
network bottleneck. Designed by Samsung, this high- 
performance 16-bit card provides twice the through- 
put of other Ethernet interfaces. And you can retrofit 
your existing workstations and fileservers with the 
SE2100 for dramatic improvements in your network's 
productivity. 


LOOK FOR THE CO-LABEL. 


The partnership between Samsung and Novell has — . 


See Us at COMDEX 1989, Booth #546. 





created a hardware/software compatibility standard 
unparalleled in the industry. That means your network 
can experience all the speed of Novell’s new 386 
NetWare without being subjected to a lot of hard- 
ware hiccups. 

Just look for the Samsung/Novell co-label. You'll 
find it at your nearest reseller. For the location, 


call 1-800-966-7472. 
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Finally, A Trackball 
for your PC 


Two High Performance Mouse Alternatives 


<t 
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PC-TRAC™ 
Serial version 5119 
Bus version $139 


The standard in PC Trackballs for 
mouse replacement 


Attention PC users. Introducing two pro- 
ducts that have been quietly appearing on 
desks of thousands of PC users for over a 
year: MicroSpeed's PC-TRAC™ and Fast- 
TRAP™ trackballs. 


®@ Uses % the desk space of a mouse 
Free up your desk space to do what it was 
designed to do — hoid your coffee cup and 
stacks of incoming work 

© Plug and play compatibility 
MicroSpeed's advanced pointing device driver 
is fully compatible with application software 
supporting Microsoft™, Logitech™, and 
other ‘popular mice. Also included is a Win- 
dows™ driver and a utilily for use with 
non-mouse driven software. 


@ PC-TRAC and FastTRAP work 


where you put them Res 


No more “‘row, row, row the oe 


mouse’ when you mun out of 
desk space before you run out 
of screen. Scroll! across 





7 7 
a dj { 
SY = > 4 
FastTRAP™ 
Serial version $149 
Bus version $169 


‘with Thuckwheel™ for third axis 
pointing capsbitity tn advanced applications 


control. Page up and down documents 
without so much as moving your wrist. 
Controi CAD programs to a single pixei. Ail 
in a space less than 4%" wide. 


© Pinpoint accuracy automatically 
MicroSpeed's pointing device driver has ‘‘self 
adjusting” resolution from 50 to 1,000 dpi 
Speeding across the screen or working with 
precision graphics, the MicroSpeed driver 
automatically adjusts to the resolution you 
need. 


@ PC-TRAC and FastTRAP require no 
cleaning 


Our quiet, durable opto-mechanical design 
requires no cleaning or maintenance. 


Looking for a proven mouse alternative for 
your PC? Give us a call. We're rolling! 


1-800-232-7888 


In California call (415) 490-1403 
FAX (415) 490-1665 
MicroGpeed PC TRAC Fat TRAP and Thackwhee! 


are repstered wademarts of MicraSpend, Inc 
Micros and ibdows a regsiered dentarks 


spreadsheets with finger tip MICROSPEED ” signs nonce nr pean 
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Laser Computer Inc., 550 E. Main St, Lake 
Zunch, IL 60047-2576; (312) 540-8335 

List Price: $600. 

Dimensions (HWD): 5 x 24.5x 14.5In 
Weight: 23 ibs. 

Emulations: Epson FX-80. IBM Propnnter 
In Short: A somewhal quirky pnniler that stil 
offers solid performance overall. 
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ed on the top right-hand side of the printer; 
among other things, the LED lights tell 
you which type pitch you are working in. 

The 240’s manual is generally easy to 
use but at times is confusing. The emula- 
tions, for example, are mentioned only 
once—in a short, easily overlooked intro- 
duction—and because the book is de- 
signed for use with two types of printers, 
you are sometimes unsure which state- 
ments apply to your unit. But the manual is 
well organized; ASCIt commands are 
printed in large type, and the manual offers 
helpful remarks about their functions. The 
ASCII codes are also printed in the table of 
contents for easy reference. 


CIRCLE 530 ON READER SERVICE CARD The 240’s NLQ type is hand and 


the unit worked smoothly with both four- 
part forms and card-stock paper. One 
drawback was the built-in tractor unit, 
whose sprockets hold the paper only as it 
exits the pressure roller. This construction 
is undesirable because there is much less 
pull available when you try to roll paper 
backwards. 

The Laser 240 seems targeted for small 
businesses seeking professional-looking 
type, which it provides. Ata street price of 
$350 to $380, it’s a bit pricey, but its speed 
and type quality are good and its manual 
generally helpful. If the missing type op- 
tions don’t bother you, try this one. 


GET NONSTOP PC pape arn is fe one ne ale you st trust to ep you up- 
di in the ev ing world of com- 
SYSTEMS rating: on the latest developments in the ever-changing worl ‘om: 


ne - per ic arias a <i you don‘! miss a singie produc! report or 


@ One year (22 issues) tor $29.97. SAVE 54%. 
@ Two years (44 issues) tor $49.97. SAVE 62%. 


And if you order now, you'll also get our exclusive 2-DISK UTILI- 
TIES LIBRARY — FREE with your paid subscription! 


Don’t deiay. Caii 1oii-free 1oday 10 ciaim your savings and FREE 
UTILITIES LIBRARY! 


1-800-289-0429 


Savings based on annua! newsstand price of $64 90 Regular annual subscription pnice 1s $44 97 
et year Add $31 per year Jor postage outside the US. S currency only Please allow 30 fo 
ba dad for delivery of first issue Your disks will be shipped upon payment 








E22) PC MAGAZINE NOVEMBER 14, 1989 


Input Copy And Graphics 
Into Your Computer—Instantly— 
Without Using The Keyboard. 
Then Use Your Computer As A 
Full-Featured FAX To Transmit 
Documents Instantly. 









CHINON 
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Chinon’s new scanners could change forever the way compu- 
[J] ters are used. With OCR software you can input text without 
retyping it. With a simple add-in card, turn your computer 
into a full-featured fax. And DS-2000 and 3000 will scan almost any 
type of graphic image, so they’re perfect for desktop publishing. 
DS-2000 and 3000 offer different resolution levels so there’s a 
scanner that’s right for your applications —and your budget. Both 
scanners come bundled with exciting software so it’s easy for you to 
get started. Call TOLL-FREE for the dealer nearest you. 


IMAGAZIN 
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Toll-Free (800) 441-0222 - In CA (213) 533-0274 + Fax: (213) 533-1727 “= = 

Chinon America, Inc. DS-2000 And 3000: 
Torrance, CA 90503 CHI The Affordable Scanners From Chinon 


SEE US AT COMDEX BOOTH #W200/300 





The HP DeskJet PL 







room iniet GR — 
printing. E Ww We Whisper-quiet. 
PRODUCT Cb. 


*Suggemed U.S. Ust price Document created using Microsof!® Word 50 and Micrografx Graph Plus. Microsoft is a registered trademark of Microsoft Corp, ©1960 Hewlett Packard Company PEI2024 


It prints copy that looks like 
a connect-the-dots game. 
And it sounds like a war 
zone. The dot matrix printer. 
Why put up with it? 


The HP DeskJet PLUS 
printer uses advanced ink- 
jet technology to deliver The $995° HP DeskJet PLUS printer. 








Connect the dots. 





laser-quality text and 
graphics, It’s also compact. 
And very quiet. 


And at only $995, it could 
spell the end for most dot 
matrix printers. Because 
there's hardly a printing job 
that DeskJet PLUS can't do 


USvs.the dot matrix printer 


Speed: You're not 
getting any younger. 











Earplugs not included. 


Rubble, rubble 
everywhere. 


faster, quieter and better. It's for ycur nearest authorized 
even reliable enough to carry HP dealer and see for yourself. 
a 20,000-hour MTBF rating. There’s no comparison. 


Of course, DeskJet PLUS 
works with all your major 
software and with any 
IBM-compatible PC. So call |G | HEWLETT 
1-800-752-0900, Ext. 712J iP PACKARD 


There is a better way. 
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Mannesmann Tally 81 


by Lori Grunin 
The $229 Mannesmann Tally 81 provides 
all the basic services one expects from a 
printer of its type at a reasonable price, but 
some irksome design details mar an other- 
wise good machine. 

The Mannesmann Tally 8] faithfully 
emulates the Epson FX and the IBM Pro- 
printer, producing good graphics images 


Mannesmann Tally 81 
Fonts & Features 
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in both modes. It outputs readable Pica, 
Elite, 10-character-per-inch proportional, 
and NLQ characters at the relatively sedate 
clip of 73 characters per second in draft 
Pica (80 in the high-speed draft mode). 
The print quality can be partly attributed to 
the use of multistrike mylar ribbon car- 
tridges rather than fabric. 

You have a choice of pin or sheet feed, 
with paper parking controlled through key- 
presses on a three-button membrane panel. 
The company offers a $199 100-page cut- 
sheet feeder (not included with our test 
unit). 

This printer sets up painlessly—it’s ba- 
sically plug-and-play—although you have 
to supply your own cable. If you want to 
hook up through a serial port, you can buy 
aserial I/O interface card for the additional 
cost of $45. 

Unfortunately, Mannesmann Tally 
made some irritating design decisions. 
You can’t adjust the printhead’s distance 
from the platen. And the top cover is 
Opaque, so it is necessary to remove it in 
order to see if you're at the top of a form or 
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to make sure the machine is printing cor- 
rectly. 

Most of the time you'll choose fonts 
through software, but if you decide to use 
the switches on the front panel, you’re in 
for some confusion. Attributes are set by 
pressing the NLQ button a given number 
of times; for instance, if you want double- 
height characters, you need to press NLQ 
six times. Each time you press it, a tone 
sounds. But emphasized (bold) mode, 
which requires five presses, generates two 
tones. So in the middle of counting beeps, 
you suddenly get confused and Jose count. 
Since the machine lacks an indicator to 
identify the current settings, you need to 
print a line of text to figure out what you've 
chosen. 

In addition to the usual confusing illus- 
trations and control-code tables, the 
Mannesmann Tally 81’s manual assumes 
you can read music—or at least that you 
will know the difference between half and 
quarter notes and which of two notes on a 
staff is of a higher pitch. 


MANNESMANN TALLY 81 
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Mannesmann Talty Corp., 8301 S. 180th St . 
Kent, WA 98032; (206) 251-5580, (800) 426- 
4813. 

List Price: $229 

Dimensions (HWD): 3.9x 146% 10 41n 
Weight: 11 lbs. 

Emulations: ISM Propnnter, Epson FX-85 

In Short: A 9-pin panter that can fill your lght-to- 
medium draft printing needs. A good. bul not 
great, pnnter at an affordabie price. 
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It’s not perfect, pretty, or feature- 
packed, but the Mannesmann Tally 8] is 
perfectly capable of performing routine 
printing tasks without forcing you to print 
your own money. 


NEC Pinwriter 
P2200XE 


by Wendy Murch 

The $499 NEC Pinwriter P2200XE re- 
places the NEC Pinwriter 2200—NEC’s 
best-selling dot matrix printer ever. So it 
should come as no surprise that NEC made 
the new model compatible with all add-ons 
for the 2200. But that’s not all—the 24-pin 
P2200XE features improved paper and en- 


NEC Pinwriter P2200XE 
Fonts & Features 





velope handling, more resident fonts (in- 
cluding Fast Focus, a high-speed letter- 
quality font), a lower price, more speed, 
and less noise. 

I liked this printer from the first mo- 
ment | saw it. It’s lightweight (12.1 Ibs.) 
and compact in size, yet it looks and feels 
durable. The four-button control panel 
across the front is impressively efficient. 
Each button has two labels; the upper set 
controls paper handling, print pitch, mode 
selection, and printer status functions, 
while the lower set controls the memory 
switches. 

Take a quick glance at the Pinwriter’s 
output and you may have to remind your- 
self that it rolled out of a dot matrix. The 
print is crisp and professional, with nary a 
smudge. The Pinwriter fared well on our 
speed tests, with a result of 104 characters 
per second—what we expect from its 
claimed 192 cps in high-speed draft 
mode—95 cps in draft, and 46 in NLQ. 
The other seven resident fonts are also of 
high quality, as are the many enhance- 
ments. 

The Pinwriter receives a grade of B for 
paper handling. You have your choice of 
loading paper from either the front or the 
back, where both push- and pull-tractor 
loading methods are possible. Paper park- 
ing works well enough, even though it 
takes a little practice to get the paper prop- 
erly squared up to the platen. 


NEC PINWRITER P2200XE 
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NEC Information Systems Inc . 1414 
Massachusetts Ave., Boxborough, MA 01719, 
(617) 264-8000 

List Price: $499 

Dimensions (HWD):6.3x 15 4x10 8in 
Weight: 12 1 Ibs. 

Emulations: Epson LQ, Pinwnter Series 

In Short: This narrow-carnage 24-pin pnnter 
offers an excetlent combination of pace, ease of 
use, quality text output, and reasonable speed Il 
could, however, use a bit of improvement in the 
paper-handling department. 
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The envelope-loading process could 
use a little improvement if NEC wants to 
continue calling it ‘‘automatic.’’ If you 
load an envelope according to the manual, 
it will not scroll up far enough to be printed 
on. When | took the cover off, | could easi- 
ly push it in and line it up with one hand, 
but this process certainly defeats the whole 
purpose of auto-load. 

On the PC Labs graphics test, the photo 
Printed better than on most dot matrix 
printers we’ve seen. Graphics resolution 
tops out at a high 360 by 360 dots per inch. 
The gray-scale bars, however, didn’t show 
enough distinctions between shades of 
gray. 
The NEC Pinwriter P2200XE is a nice 
little piece of machinery. With its compact 
size, flexible paper paths, excellent print 
quality , thorough documentation, and rea- 
sonable price, it’s a good, solid choice. 


Okidata Microline 172 


by Ann Sherman 

One of two new low-end dot matrix print- 
ers from Okidata, the $289 Microline 172 
promises good performance with few 
frills. While its nimble draft mode and 
smooth operation certainly make the 172 a 
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good bargain, be aware that such a ‘‘low, 
low”’ price brings with it a technology that 
is slightly outdated. 

The printing options of the 172 are typi- 
cal of low-end 9-pin printers. The menu, 
which the machine prints, includes HSD, 
Utility (draft), and NLQ print modes, 
pitches of 10, 12, and 17.1 characters per 
inch; and form lengths varying from 3 to 
14 inches. Among the enhancements are 
italics, superscript, subscript, enhanced, 
emphasized (bold), and double-width text. 

While your printing options are fairly 
complete, the selection process requires 
time and lots and lots of paper. With the 
paper loaded, depress the Select button on 
the front panel while tuming on the power. 
The printer spits out the default set- 
ting—10-cpi Utility and 11-inch form 
length—and the setting of the first catego- 
ry that can be changed. To change the set- 
ting or to save the setting and move to an- 
other category, you must press either the 
Form Feed or the Line Feed button. The 
process is not terribly complicated, but 
you will be drowning in paper. Not only 
must you scroll through each setting until 
you find the one you want, but the printer 
moves seven lines after each option. Oki- 
data is aware of this paper problem and is 
upgrading the printer so that it skips only 
two lines. 


Okidata Microiine 172 
Fonts & Features 
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The paper handling of the 172 is not 
glamorous but certainly dependable. Be- 
yond the common rear U-fold path, you 
also get a bottom-feed. While the 172 has 
few paper-handling options, its standard 
external tractor and adjustable printhead 
maneuver paper without a sign of conges- 
tion. Even four-part forms and heavy card 
stock flowed through this featherweight 
machine without a jam. 

The 172 also has advantages in speed. 
The Utility mode, a Gothic-type draft, 





Okidata, 532 Fellowship Ad , Mount Laurel, NJ 
08054. (800) OKI-DATA, (609) 235-2600. 

List Price: $289 

Dimensions (HWD)'S.25 x 14x11 in 

Weight: 10 5 Ibs 

Emulations: IBM Graphics Printer 

In Shost: The Okidata Microline 172 offers a tast, 
readable draft, dependable paper handling. and 
smail dimensions. The trade-off for inexpensive 
and relable basics, however. is a limited 
emulaton and a somewhat dated feature- 
selection process. 
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printed at 83 characters per second, while 
the high-speed draft clocked in at 91 cps. 
The NLQ—a well-formed Courier. if a lit- 
tle too light—came in at 34 cps. 

The graphics are fast and as fine as sin- 
gle-density can provide in Okidata’s 
claimed emulation, IBM Graphics Printer. 
However, in graphics mode, the 172 is 
compatible with the IBM Proprinter, an 
emulation that allows you to exploit the 
full 240 by 216 dots per inch of a quadru- 
ple-density image. 

The printer has a few limitations. Like 
the Okidata Microline 182 Turbo (also re- 
viewed here), the NLQ doesn't have bold 
or italics. Furthermore. the austere IBM 
Graphics emulation prevents you from ac- 
cessing the printer’s superset of enhance- 
ments. If your application doesn’t have an 
IBM Microline driver, you'll have to cus- 
tomize one through the software package. 
Unlike the 182 Turbo, the 172 doesn’t 
come in a standard version, so you cannot 
use the well-supported Microline driver. 

From essential items like speed and 
good print to bonuses like a free optional 
serial interface, Okidata does what it can to 
accommodate users for under $300. And if 
you need a printer primarily for drafts and 
occasionally for correspondence, the 172 
is an excellent choice. However, il high- 
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quality type is important to you, choose 
one of the other comparably priced 9-pin 
machines that offer finer NLQ print. 


Okidata Microline 182 
Turbo 


by Ann Sherman 

For $339, the 9-pin Okidata Microline 182 
Turbo offers an attractive combination of 
speed, print quality, and price in a compact 
package. Although the 182 is a little more 
modern in its technology than Okidata’s 
other latest offering, the Microline 172 
(also reviewed here), the 182 Turbo still 
has a little further to go before it’s a star in 
its price range. 

The 182 Turbo is one of the smallest 
nonportable dot matrix printers that we 
tested. The front control panel is a simple 
array of raised buttons for line feed, form 
feed, and printer select. There are two col- 
umns of LEDs that allow you to cycle 
through 10, 12, and 17.1 characters per 
inch and NLQ, Utility (draft), and high- 
speed-draft modes. You can select any 
combination of speed and pitch except 


More solutions for 
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compressed NLQ. The DIP switches allow 
you to choose from four form lengths: 5.5, 
8.5, 11, and 14 inches. 

The 182 Turbo’s bottom and rear U- 
fold feeds manipulate single sheets and 


Okidata Microline 182 Turbo 
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continuous-form paper without a jam; and 
the mechanics are relatively self-explana- 
tory. While four-part forms flowed 
smoothly around the platen or up through 
the bottom, heavy card stock tumed the 
machine into a desktop trash compactor. A 
$50 optional external tractor feed (not in- 


cluded with our test unit) may solve this. 

In terms of performance, the 182 Turbo 
does quite well. The Utility mode chums 
out a readable Gothic type at 95 characters 
per second—the fastest draft under $450. 
The HSD type is Utility with a smaller hor- 
izontal matrix. The characters are more 
skeletal, but they fly onto the page at a rate 
of 101 cps. The Courier-style letters of 
NLQ, at 37 cps, could be a little darker and 
have smoother edges, but they’re more 
than acceptable for this price range. The 
182 Turbo also offers italics, underlining, 
superscript, subscript, enhanced, empha- 
sized (bold), and double-width text. 

Your access to this fine text output is a 
bit limited in the 182 Turbo (IBM) model 
we tested. Its IBM Graphics Printer emula- 
tion lets you access only the draft type- 
face—without enhancements. If you don’t 
have a Microline (IBM) driver in your ap- 
plication, you'll have to enter software 
codes to make full use of the printer. How- 
ever, the latest releases of many applica- 
tions do have a Microline (IBM) driver. 
Furthermore, at the same price, the Micro- 
line 182 Turbo comes in a Standard model 
(not tested here) that is compatible with the 
Microline driver family. 





printer sharing 
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Okidata, 532 Fellowship Ad . Mount Laurel, NJ 
06054; (800) OKI-DATA, (609) 235-2600. 

List Price: $339. 

Dimensions (HWD): 4 x 15 x 147/6in. 
Weight: 10 Ibs 

Emulations: IBM 5150 Graphics Panter 

tn Short: With the fastest draft under $450, small 
dimensions, and an efficient front panel, the 
Okidata Microline 182 Turbo ts a. good low-end 
bargain. To take advantage of its fonts and 
features, buy the version with a Microline driver, 
which ts supported by many applications. 
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The 182 Turbo has a few glitches. 
While the graphics images are good, the 
dreaded whine-of-the-dentist-drill spoils 
the fun a little. The IBM Graphics Printer 
emulation can access only single-density 
images; however, in graphics mode, the 
182 Turbo is compatible with the IBM 
Proprinter, which can exploit the full 240 
by 216 dots per inch. 

The NLQ type, offering neither bold 
nor italics, is a little bit on the undernour- 
ished side. Furthermore, Okidata has not 
caught on to the paper-handling trends that 
are currently sweeping the low end of this 
market. The access cover lies about an 
inch above the printhead, and without 
forms tear off, it’s the same old sto- 
ry—tose a sheet or lose an inch. 

Despite some limitations, the IBM- 
compatible Okidata Microline 182 Turbo 
is a good, solid 9-pin printer. Its lack of a 
bold enhancement in NLQ may make the 
182 Turbo impractical for final docu- 
ments, but the printer’s small size and fast 
Utility print make it an excellent choice for 
point-of-sale applications or as an extra 
draft printer for laser users. 


Output Technology 
560DL 


by Catherine D. Miller 

Output Technology Corp.’s newest 9-pin 
dot matrix printer, the $1,995 S60DL, 
continues the high-volume printing tradi- 
tion that OTC has fostered over the years. 
This hefty wide-carriage printer’s dual 
printheads print simultaneously on a line, 
prompting OTC to claim a burst speed of 
560 characters per second in 10-character- 
per-inch draft mode. 

Slightly larger and significantly heavier 
than most wide-carriage printers, the 41- 
pound 560DL has a platen width of 16 
inches. Continuous-form paper can be fed 
through the bottom or the front of the print- 
er; the S60DL can’t handle single-sheet pa- 
per. A printhead gap lever, designed to ad- 
just the distance between platen and 
printheads, allows for a great deal of flexi- 
bility in paper thickness. The 560DL did a 
fine job with our three-part carbon-copy 
form and with the cardboard stock. 

The S60DL has four emulations: the 9- 
pin IBM Proprinter, the Epson FX-100, 
the DEC LA210, and the DEC LA120. 





With more than 300,000 installed devices, PrintDirector is responsible for successful printer and peripheral sharing in a 


lot of different applications and configurations for Fortune 1000 companies of all sizes. Take a close look — you'll probably 
find a configuration that will meet your needs. From simple plug-in boards that allow three PCs to share one laser printer, to 
models that can accommodate large groups of users running different software and connected to lots of different periph- 
erals, PrintDirector fills the bill. For more information on the PrintDirector family of products, or the name of a local dealer, 
call us today at 1-800-243-2333 (1-617-924-1680 in MA) and choose from a broad range of products and options to meet 
your exact price/performance requirements. CIRCLE S22ON READER SERVICE CARD 


| If youcan’t find your application here, 
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PRODUCTS, INC. 


the sub-LAN™ company 408 Water Street. Watertown, Massachusetts 02472 
(617) 924-1680 / (800) 243-2333 


FAX (617) 924-7814 / TELEX 312345 
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We tested its compatibility with the Pro- 
printer and the Epson FX. The 560DL per- 
formed in these emulations flawlessly, and 
the graphics quality was good for a 9-pin 
printer. 

While the S60DL supports bold, under- 
line, compressed, expanded, superscript, 
and subscript, it doesn’t support italic. It 


OUTPUT TECHNOLOGY S60DL 











Output Technology Corp.. 9922 E Montgomery. 
#6, Spokane, WA 99206, (800) 422-4850, (509) 
926-3855 

List Price: $1.995 

Dimensions (HWD): 6.3 x 27.4 x 16.7 in. 
Weight: 41 Ibs 

Emulations: Epson FX-100, IBM Propnniter (9- 
pin), DEC LA210, DEC L A120 

In Short: A tast dual-printhead printer designed 
for high-volume. wide-carnage printing in draft 
mode, the 9-pin S60DL is durable and well 
supporled 
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has an NLQ mode but not a proportional. 
The 560DL is compatible with the high-or- 
der IBM character set, missing only char- 
acter 127, the ASCII delete character. 

OTC offers single-color ribbons are 
available from OTC—brown, blue, red, 
green—although the S60DL doesn’t sup- 
port four-color printing. Text printed in 
draft mode is satisfactory, and NLQ text 
was surprisingly good. Courier is the only 
resident typeface, but a free tool kit pro- 
vides several downloadable fonts. 

Since both printheads are active when 
you print in 80-column format, as well as 
when you use 136-column format, the 
560DL should achieve greater speed than 
many printers when standard paper widths 
are used. Under the IBM Proprinter (9-pin) 
emulation, the S60DL managed 147 cps in 
draft using the narrow-carriage 80-column 
format and 267 cps using the wide-carriage 
136-column format. 

The control panel, located on the right 
side of the front of the case, includes but- 
tons for Line Feed, Form Feed, Top of 
Form, and Ov/Off Line. Combinations of 
these buttons allow you to set NLQ and to 
move the paper up or down .0069 of an 
inch. A beeper wams you when the printer 
runs out of paper and when internal prob- 
lems occur. 

To access the menu-driven configura- 
tion procedure, the Form Feed button is 
held down during power-up. The Line 
Feed button serves as a yes key, and the 
Form Feed button serves as ano key. This 
procedure allows you to set the emulation, 
serial options, forms options, character 
set, and print style. You must also use this 
menu to set the pitch (adjustable in incre- 
ments from 5.0 to 18.2), to enable the 
printing of subscripts and superscripts, and 
to set the buffer size so that the printer will 
accept downloaded fonts. 

An excellent manual accompanies the 
S60DL. From configuring the printer to 
troubleshooting to entering control se- 
quences, the documentation does a great 
job of describing the printer’s capabilities 
and how to use them to full advantage. 

This is a printer that appeals to a limited 
market and does its assigned job well. The 
Output Technology 560DL is a workhorse 
designed for fast high-volume draft print- 
ing in a 136-column format—typically 
needed in offices dominated by main- 
frames and minicomputers. It’s also well- 
suited for continuous printing of multipart 
forms and cardboard stock. 


Panasonic KX-P1124 


by Edward Mendelson 

Since its introduction last year, Panason- 
ic’s $530 KX-P1124 has set a new low- 
priced standard for 24-pin printers. This 
compact, narrow-carriage model produces 
excellent output at speeds high enough to 
serve almost all small-business and per- 
sonal needs. 

Its paper handling includes every mod- 
em convenience, such as paper parking, 
rear and bottom tractor feeds, and friction 
feed for single sheets. The front panel, 
with its membrane switches, controls ev- 
ery feature and option, so you never have 
to perform minor surgery on a block of in- 
accessible DIP switches in order to get 
something done. 

PC Labs’ speed tests clocked the KX- 
P1124 at 87 characters per second in draft 
mode. The Panasonic KX-P1 124 produces 
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draft type that has jagged edges but is solid 
enough to be readable. The printer’s ‘‘let- 
ter-quality’’ pitches come remarkably 
close to deserving that name. The sans ser- 
if font is smooth and easy to read, and the 
Courier and Prestige fonts aren’t far be- 
hind. If the sturdy-looking bold propor- 
tional font isn’t the best ever seen on a 24- 
pin printer, it’s close. Script fonts probably 
should never be used at all, but Panason- 
ic’s script is one of the least offensive on 
the market. 

You can load paper into the KX-P1 124 
in just about every way you can imagine. 
The tractor feed lets you load fanfold paper 
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Panasonic Industnal Co., Computer Products 
Omision, 2 Panasonic Way. Secaucua, NJ 07094; 
(800) P1C-8086, (201) 348-7000 

List Price: $530 

Dimensions (HWD):5 6x 16.9 x 14.1 in. 
Weight: 18 7 ibs 

Emulations: Epson FX, IBM Proprinter X24 

In Short: Panasonic's 24-pin KX-P1124 offers. 
fast, high-quality panting in s small package. 
Excellent paper handling and no DIP switches 
add to the attractions of this relatively inexpensive 
model. 
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effortlessly from the rear, bottom, or even 
through a folding door in the front. A touch 
on a membrane switch and a press of a le- 
ver parks the fanfold paper so that you can 
feed individual sheets and envelopes 
through that folding door. A prominent 
line on the metal framework supporting the 
platen tells you exactly where printing will 
begin. The printer has more than enough 
adjustments for perfect printing of multi- 
part forms and heavyweight paper. 

Panasonic’s control panel uses a combi- 
nation of membrane switches and LED 
displays for far more than the standard se- 
lections of default font, pitch, lines per 
inch, and page length. You can also define 
up to three combinations of commands as 
macros and load the macros by pressing a 
couple of switches. You use the panel by 
an initially confusing but later highly intel- 
ligible system that lets you cycle through 
the rows and columns on the panel until 
you reach the combination you need. The 
settings are labeled clearly enough to let 
you dispense with the manual. 

You'll need the manual, however, if 
you ever use the control panel to change 
the kinds of initial settings that most print- 
ers set with DIP switches. The KX-P1124 
lets you use the panel to select one of 13 in- 
ternational character sets or to choose a 
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slashed zero or any of a dozen other set- 
tings, including a setting that turns off the 
error buzzer. 

You can tum off the buzzer, but you 
can’t turn off the 85 decibels of dentist- 
drill noise that the KX-P1124 inflicts on 
you in its default setting. The optional qui- 
et mode helps make the sound of this print- 
er a bit more tolerable, although at the 
price of reduced speed. 

When it comes out of the box, this 
printer acts like an Epson LQ-2500, and its 
PC Labs text and graphics emulations 
were perfect. However, the optional IBM 
Proprinter X24 emulation produced nar- 
row bands of denser printing at one-eighth- 
inch intervals, similar to those produced 
by some of the other printers reviewed in 
this survey. 

Panasonic revised the BIOS of the KX- 
P1124 after the initial release of the printer 
in order to avoid a potential incompatibil- 
ity with Epson drivers used by some appli- 
cations. Starting with Revision D of the 
BIOS, the escape code that switches on the 
bold proportional font was changed to a 
code not used by Epson. As a result, soft- 
ware drivers that correctly produced the 
font with the old BIOS may produce the 
Courier font instead when used to run a 
printer that has the new BIOS. If you come 
across this problem, you'll need to get a re- 
vised driver from your software ven- 
dor—or you'll have to leam how to patch 
the driver on your own. 

At $530, the Panasonic KX-P1124 is a 
bargain among 24-pin printers. With its 
print quality, conveniences, and wide 
range of features, it would still be a bargain 
at a much higher price. 





Panasonic KX-P1180 


by Edward Mendeison 

This little gem of a printer is priced like zir- 
conium but shines like a diamond—albeit 
a small one. At $300 (and heavily dis- 
counted everywhere), Panasonic’s 9-pin, 
narrow-carriage KX-P1180 is one of the 
few printers worth considering for low- or 
medium-duty use in a home office, college 
dorm, or small business. 

The output of the KX-P1180 is good 
enough to stand next to the output from far 
more expensive 9-pin printers. The stan- 
dard fixed-pitch fonts—Courier, Prestige, 
and sans serif—are a bit overly squarish 
but are still highly legible. Panasonic’s 
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bold proportional font could be better 
shaped than it is, but 9-pin printers aren’t 
really suitable for proportionally spaced 
printing anyway. If you want to preserve 
trees, you can print the fixed-pitch fonts 
with a 20-character-per-inch setting in- 
stead of the normal 17, 12, and 10 cpi. 

At 59 characters per second in draft 
mode and 23 cps in NLQ in the PC Labs 
speed test, the KX-1180 won’t burn mub- 
ber, but both speed and quality are impres- 
sively good for the price. The noise level 
of 73 decibels is in the reasonable-to-high 
range for this class of printer. 

Measuring about 6 by 17 by 13.5 inches 
(HWD), the KX-P1180 is compact and 
lightweight but has a sturdy and reliable 
feel. You can load fanfold paper on the in- 
temal tractor from either the back or the 
bottom of the case, and you can park the 
fanfold paper temporarily while using a 
friction feed for single sheets and enve- 
lopes. The printer had no trouble handling 
multipart forms and heavyweight stock. 

Loading fanfold paper from the bottom 
of the KX-P1180 is so effortless that you 
can do it with your eyes closed. Loading 
paper from the rear, however, is a test of 
faith and patience because you have to line 
up the holes in the paper with sprockets 
that you can’t see at the bottom of the trac- 
tor wheels, and all you can do is hope that 
they'll eventually catch. The well-illustrat- 
ed manual can’t make this job any easier, 
but its detailed instructions reassure you 
that you aren’t doing anything wrong as 
you struggle to make the paper line up cor- 
rectly. If you buy this printer, make your 


NOVEMBER 14, 1989 PC MAGAZINE 


A unique cost-saving solution — only from Texas Instruments. 


Many users. Multiple 





forms. One printer. 


The new 8900 Series from Texas 
Instruments. Shared printers that print 
forms and more. For heavy-duty users — 


whatever your needs. 


Now you can benefit from a cost- 
saving, shared printer solurion: one 
printet that serves a variety of users, 
prints a variety of forms and other 
documents, in a variety of business 
environments. TI's new 8900 Series 
of high-volume forms printers meets 
all these needs. 

Lots of forms. Lots of speed. 
Lots of value. 

The 8900 Series can print six- to nine- 
part forms at up to 400 characters per 
second, data processing applications at 
up to 600 cps or correspondence 

at 100 cps in the lerter-qualitry mode. 
Thar kind of flexibility — not offered 

by many other printer manufacturers 
— makes the 8900 Series a natural for 
applications of all types. 

What's more, these printers offer 
rugged reliability. Meantime between 
electronics failures is 9,000 hours with 
no dury cycle limitations. The 8900 
Series can even replace some low-end 
line printers with its 16,000-pages-a- 
month output capability. * 
Intelligent printing means 
easy printing. 

What also sets 8900 Series printers 
apart is their combination of intelligent 
forms handling with flexible prinring 
and paper handling capabilities. For 
example, TI's special Z-Axis Control” 





TI's 8900 Series prints a variety of forms for a 
vanety of users. 


printhead controller automatically 

senses a document's thickness and 
adjusts the printhead to its oprimal 
position. 

The Page Finder“ feature helps 
eliminate misaligned papet by auto- 
matically sensing the right and left mar- 
gins, regardless of where the tractors 
are set or where the document is in- 
serted. Plus, 8900 Series printers can 
automatically sense the top of forms to 
achieve zero tear-off. As a result, you 
don’t have to worry about making ad- 
justments yourself. 

The 8900 Series also features a 
user-friendly control panel with a liq- 
uid crystal display. You can select 
options like print quality, font styles, 
menu status and others with the touch 
of a Powerkey™ button. 

More features in one product. 
An 18-pin printhead ensures crisp, 
teadable text, even on the last copy of 
up to nine-part forms. With five print 
speeds, the printers can handle high- 
speed reports as well as letter-quality 
correspondence. 

Seven-color printing is also 
available. Some models offet a paper 
parking feature that enables you to 
feed a single form or other cutsheet 
paper without having to disconnect 
the tractor feed. 

The shared printer solution 
is a call away. 

Find out more about this unique cost- 
saving solution from T1. Call 


1-800-527-3500. 


i 
TEXAS % 
INSTRUMENTS 


For single-user 
printing, try TI’s 


new 83X Series. 

Tl also provides you with a 
workstation printer solution. 
The Model 830 and 835 printers 
combine such personal printer 
features as an easy-to-use control 
panel and key forms printing 
features like short tear-off and 

a straight paper path. 

The Model 830 is a 
narrow carriage printer while the 
835 has a wide carriage. Both 
printers feature such versarile 
paper-handling characteristics 
as bottom, rear and top feed; 
automatic cut-sheet insertion; 
paper parking; and up to five- 
part forms printing. 

You can also choose from 
options like a user-installable se- 
rial interface board; a sheet feedet, 
and a pull tractor (required for 
bottom-feed paperhandling). - 

Choose from three print 
speeds, including high-speed 
draft mode (300 cps), utility 
mode (250 cps) and near-letter- 
quality mode (63 cps). Whether 
you need the multi-user 8900 
Series or the singleaiser 83X 
Series, TI offers you the printets 
you need when your needs are 
demanding. 
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Panasonic Industnal Co., Computer Products 
Division, 2 Panasonic Way, Secaucus, NJ07094, 
(800) PIC-8086, (201) 348-7000 

List Price: $299 95. 

Dimensions (HWD): 5.75 x 16.7 x 13.5 in. 
Weight: 14.1 Ibs 

Emulations: Epson FX-86e, Epson FX-800, IBM 
Propanter II 

in Short: Panasonic's KX-P1180 isan 
inexpensive, well-constructed 9-pin printer with 
consistent print quality, This low-end mode! 
Sports convenience features, like paper parking, 
normally found only in more expensive modeis 
Fantold paper loads easily from the bottom 
though more awkwardly from the rear, but few 
Inexpensive pnnters can do any better. 
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life easier by putting it on a stand that lets 
you load paper from the bottom. 

Panasonic’s front panel uses membrane 
switches that let you cycle through differ- 
ent settings for font, pitch, paper length, 
and a quiet mode. The quiet mode stays set 
once you choose it and can’t be overridden 
by commands from an application. A mi- 
cro-line-feed switch lets you align printing 
position precisely when filling in forms. 

The KX-P1180 uses DIP switches to 
choose between its default Epson FX- 
86e/FX-800 emulation and an optional 
IBM Proprinter Ii emulation and to choose 
relatively arcane settings like international 
character sets and unidirectional versus bi- 
directional printing. Both emulations pro- 
duced excellent results in both text and 
graphics. 

The 2K buffer in the printer seems 
small by today’s standards, but you can en- 
large it to 34K with a $60 expansion mod- 
ule. A cut-sheet feeder will set you back 
another $149.95. You probably won't 
want the optional $69.95 serial connec- 
tion, but it’s available if you do. 

You can set up the KX-P1180 in a few 
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minutes and use all its features with any 
software that supports the Epson or the 
Proprinter. The manual is clear and well 
organized in the sections that cover initial 
setup. The section that covers features 
used for programming the printer is less 
clear, but with the printer support that’s 
built into today’s software, only program- 
mers will need to bother with these sec- 
tions. If you're on a budget but want to pre- 
tend that you aren’t, this printer is an 
excellent choice. 


Panasonic KX-P1191 


by Edward Mendelson 

Compared to Panasonic’s low-end KX- 
P1180, the $400 KX-P1191 both giveth 
and taketh away. The 9-pin KX-P1191 
gives you extra speed, a buffer with 6K in- 
stead of 2K RAM, and a few relatively in- 
significant extra features, It takes away an- 
other hundred dollars from your wallet 
and, at a noise rating of 78 decibels, it 
takes away about 5 additional dB from the 
quiet of your office. 

In draft mode, the KX-P1191’s extra 
speed is too trivial to bother paying for: 65 
characters per second compared to 59 for 
the cheaper model. But in NLQ mode, the 
KX-P1191 rates 35 cps, which is one anda 
half times faster than the KX-1180. For 
many users, the difference will justify the 
extra price, while the 6K buffer (expand- 
able to 38K) will cut down on traffic jams 
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Panasonic Industrial Co., Computer Products 
Division, 2 Panasonic Way, Secaucus, NJ07094; 
(800) PIC-B086, (201) 348-7000, 

List Price: $400 

Dimensions (HWD). 5.2 x 16.7 x 13.51n. 
Weight: 15.7 Ibs. 

Emulations: Epson FX-86e, Epson FX-800, IBM 
Propninter Il 

In Short: Except for its taster speed end larger 
buffer, Panasonic’s 9-pin KX-P1191 is elmost 
identical to the low-end KX-P1180. Both have 
good, solid print quality and good-to-excelient 
Paper handling Loading fantoid paper from the 
rear can be awkward, but paper parking and an 
excellem bottom-loading mechanism 
compensate 
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as data moves from the computer to the 
printer. 

Externally and internally, the KX- 
P1191 is almost identical to its slower sib- 
ling. Paper handling uses the same friction 
feed for individual sheets and internal trac- 
tor for fanfold paper. {t takes work to line 
up the paper with the tractor for rear load- 
ing, but front loading is effortless, and you 
can easily park fanfold paper out of the 
way when loading individual sheets. Mul- 
tipart forms and heavy paper stock won't 
make either of these printers stumble. 

The membrane switches on the KX- 
P1191’s front panel let you set the left and 
right margins and select italic or bold as the 
default font, in addition to the standard set- 
tings for font, pitch, paper length, and qui- 
et mode. By combining switches on the 
front panel in ways you’ll never remember 
without consulting the manual, you can 
adjust the printing position in increments 
as small as .0055 inch. 

Panasonic’s 9-pin fonts, which are 
identical in both the KX-P1180 and KX- 
P1191, are serviceable without being ele- 
gant. Flawless Epson FX86e/FX800 emu- 
lation is the default setting. IBM Proprinter 


II emulation, selectable via a DIP switch, 
is equally fine. Panasonic offers NLQ sans 
serif and bold proportional fonts in addi- 
tion to the basic Prestige and Courier in 
draft and NLQ modes. When you use the 
Proprinter emulation, both printers give 
you access to the full IBM character set, 
except for ASCII 127, a character that 
more than a few printers refuse to print. 
With its fine graphics capability, re- 
spectable speed, and advanced options like 
paper parking and micro-line feed, the 
KX-P1191 gives you almost anything you 
could want from a dot matrix printer for 
home or small-business use. A manual 
that’s crystal clear for ordinary setup and 
mildly disorganized only in sections tar- 
geted for programmers adds to its attrac- 
tions. If you can spare the extra cost and 
can live with the extra noise, the increased 
speed of NLQ printing in the KX-P1191 
may make it a worthwhile step up from the 
otherwise equally excellent KX-P1180. 


Seikosha BP-5460 


by Steve Lewiskl 

If you're frustrated by standing around and 
waiting for your own or your colleagues’ 
documents and reports to print, the Seiko- 
sha BP-5460 may be the answer for you. 
Built to withstand long hours of continu- 
ous printing, the BP-5460 is certain to alle- 
viate your print queue blues. This high- 
speed, wide-carriage, 8-pin (yes, 8-pin!) 
dot matrix printer goes for $1,999. 

The BP-5460 is Seikosha’s second- 
fastest high-speed printer, surpassed only 
by the $4,495 800-characters-per-second 
SBP-10AI (reviewed last year). In fact, the 
BP-5460 is actually a slightly improved 
version of the BP-5420AI (reviewed in our 
1985 printer issue). The major enhance- 
ment is increased speed. Other changes are 
only cosmetic, such as the color of the 
printery outer shell and the shades of some 
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Seikosha Amenica inc , 1111 Macarthur Bivd., 
Mahwah, NJ 07430; (800) 338-2609. 

List Price: $1.999. 

Dimensions (HWD): 7.625 x 23.25 x 15.75 in. 
Welght: 43 Ibs. 

Emulations: Epson FX, IBM Graphics Pnnter 

In Short: This 8-pin, wide-carriage, high-speed 
dot matnx printer, which produced 239 cps dunng 
our text speed test, may be the answer to your 
firm's printng backlog. 
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of the front-control-panel buttons. 

But speed is not the only feature of the 
BP-5460. The printer contains two resi- 
dent, DIP-switch-selectable emulations 
compatible with the Epson FX-80 and the 
IBM 5152 Graphics Printer. Output can be 
manipulated manually via the front control 
panel or through software selection to 
combine the Pica, Elite, condensed, and 
proportional pitches with print attributes 
such as bold, italic, underlined, double- 
strike, and double-width. The BP-5460 
comes equipped with Centronics parallel 
and RS-232 serial interfaces, an 18K non- 
expandable print buffer, and a built-in 
temperature sensor to protect the printhead 
from overheating. An optional cut-sheet 
feeder is also available. 

The Seikosha BP-5460 whipped out 
text at a rate of 238 cps in draft and 92 cps 
in quality mode. Considering the rate at 
which the draft characters are produced, 
they’re more than adequate for in-house 
documents and reports. The letter-quality 
print was certainly better defined but still 
too ridged to be used for professional busi- 
ness correspondence. Unfortunately, the 
BP-5460’s use of an 8-pin printhead is re- 
flected in the quality of its graphs. Without 
a doubt, production in the Epson mode 
(which took 30 seconds) is superior to that 


of the IBM mode (which took only 10 sec- 
onds), but both were streaky and had some 
difficulty forming solid vertical lines. 

Manual operation of this printer is quite 
simple. The front-panel control is split into 
two segments, one for basic print opera- 
tions—on-line, top-of-form, form and line 
feed, for example—and another with dials 
that control and display print-mode and 
form-length selections. The print-mode 
dial allows users to choose from any of the 
five draft or four quality print modes. 

Another setting is also available: the 
““code set,’’ which enables the use of soft- 
ware control. When the code set selection 
isn’t invoked, software is not capable of 
overriding the manual selections. The 
form-length dial allows ten choices rang- 
ing anywhere between 8 and 22 inches, 
along with the 11-inch default, software- 
controllable code set. These dial selections 
are activated either on power-up or after 
pressing the adjacent reset button once a 
dial selection has been changed during the 
power-up state. 

The paper-handling capabilities of the 
BP-5460 include friction-feed single cut 
sheets and a bidirectional pull tractor that 
handles fanfold paper either through the 
rear or bottom paper feed. Seikosha rates 
the BP-5460’s paper-handling ability at 21 
pound stock and five-part noncarbon 
forms; both passed PC Labs tests. An op- 
tional cut-sheet feeder with a capacity of 
150 to 200 sheets is available for $399. 
Snap-in replacement ribbon cartridges will 
run you $16 each and should last for 5 mil- 
lion characters. 

If speed is one of your primary require- 
ments and you don’t mind the quality of 8- 
pin dot matrix output, the Seikosha BP- 
5460 is a definite must-see. This durable, 
high-speed printer is ideal for situations 
where one or many users produce droves 
of spreadsheet or financial data, as well as 
lengthy internal documents. 


Seikosha SL-230AI 


by Steve Lewiski 
The $1,149 SL-230AI is Seikosha’s top- 
of-the line 24-pin document printer. Tar- 
geted at the letter quality correspondence 
production departments of small and large 
businesses, Seikosha has attempted to 
package high-quality output with a com- 
plement of easy-to-use options and fea- 
tures. And for the most part, the company 
has succeeded. 

Like other 24-pin printers, the wide- 
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carriage SL-230AI is capable of printing a 
variety of character fonts, including draft, 
letter-quality, and proportional within the 
10-, 12-, 15-, 17-, and 20-character-per- 
inch range. Additionally, 17 intemational 
character sets, a multitude of graphic print 
densities, and all the standard formatting 
enhancements are available, as well as 
centering and justification commands. Un- 
like most of its competitors, Seikosha has 
built in nine resident typefaces, including 
Courier, Gothic, Orator, Prestige Elite, 
Script, OCR-A, OCR-B, Roman, and 
Helvetica. In either of the SL-230AI’s em- 
ulation modes—Epson LQ or IBM Pro- 
printer XL24—uasers should find little dif- 
ficulty producing attractive documents by 
incorporating the additional typefaces. 

Font and typeface selections, as well as 
other features, can be accessed manually 
through the front control panel or via soft- 
ware control codes. The panel looks a little 
busy but supplies an abundance of control 
with its seven multipurpose buttons, three 
Totary dials, and a reset switch. Various 
paper-handling functions are also con- 
trolled through the console. A Cut selec- 
tion allows continuous fanfold paper to ad- 
vance to the perforation, be torn off, and 
then be retumed to the top-of-form. The 
Visible button moves fanfold paper up to 
allow viewing while the button is pressed, 
then retums it to its original position once 
released. Optional paper-handling features 
include a $250 single-bin cut-sheet feeder, 
a $195 dual-bin cut-sheet attachment, and 
a $100 bidirectional pull tractor. 

On the PC Labs text speed test, the SL- 
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230AI produced well-formed draft charac- 
ters at an unceremonious pace of 77 char- 
acters per second. The 49-cps letter- 
quality output appeared fine at first glance, 
but closer inspection revealed the fragile, 
coarse outline so common to dot matrix 
character resolution. Furthermore, the Ro- 
man typeface must be used in the propor- 
tional mode to avoid a spacing problem. 

The graphics test also produced inter- 
esting results. In Epson emulation (which 
took 35 seconds), the halftones were less 
dense but more defined than those pro- 
duced in IBM emulation (which took 43 
seconds). Overall, the test results were a 
bit disappointing for a 24-pin dot matrix 
printer priced above $1,000. Still, it 
should be noted that quality can be im- 
proved by using optional $28 multistrike 
film ribbons. 

A refreshing design element of the SL- 
230AI is the elimination of DIP switches. 
Instead, the printer uses a function card to 
control an assortment of standard settings. 
The function card approach may sound 
odd, but it’s actually quite convenient in an 
environment where multiple users have 
different print requirements and can’t be 
bothered by technicalities. To install the 
card, simply power down the printer and 
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Seikosha America Inc., 1111 Macarthur Blvd., 
Mahwah, NJ 07430; (800) 338-2609 

List Price: $1,149. 

Dimensions (HWD): 4 875 x 24 x 13.75 in. 
Weight: 26 Ibs. 

Emulations: Epson LQ, 18M Propninter XL24 
In Short: This sharp-looking, 24-pin, wide- 
carriage dot matrix printer combines @ bundle of 
easy-to-use features and opbons with 
acceptable-quality output. Although it's probably 
not night for many large corporations, it ought to 
find a home in smail businesses. 
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insert the card in the slot located on the 
front of the printer. 

Other notable features include automat- 
ic loading for both cut-sheet and fanfold 
paper, thermal control (which automati- 
cally shuts down the printhead), separate 
paper-bail and paper-release levers, and an 
optional $50 64K memory upgrade, which 
seems extremely appealing during large 
print jobs. 

The Seikosha SL-230AI’s ability to 
produce an assortment of acceptable letter- 
quality documents and its multitude of fea- 
tures and options makes it fine choice for 
small businesses with limited budgets. But 
until Seikosha further enhances the SL- 
230AI’s output quality and print rate, ex- 
pect larger corporations to stick with faster 
dot matrix printers for in-house applica- 
tions and laser printers for their profession- 
al correspondence. 


Seikosha SP-1600AI 


by Steve Lewiskl 

Seikosha’s low-end entry for this year’s 
printer review, the $329 SP-1600AI, is not 
only well priced and easy to use for a nar- 
row-carriage 9-pin dot matrix printer but is 
also loaded with many practical features 
for a printer in this class. 

Although the Centronics parallel SP- 
1600AI version lists for $329, an RS-232 
serial model—the SP-1600AS—sells for 
$349. Through DIP-switch selection, the 
SP-1600AI is capable of emulating either 
the Epson FX-80 or the IBM 5152 Graph- 
ics Printer. In PC Labs’ text-speed tests, 
the SP-1600AI produced acceptable draft 
and adequate NLQ print in both emula- 
tions at a rate of 79 and 27 characters per 
second, respectively. On graphics speed 
tests, the FX-80 emulation produced dens- 
er and more-precise output, especially on 
curves, than the 1BM mode. But the Epson 
emulation took nearly twice as long to out- 
put—65 seconds versus 37 seconds for the 
IBM mode. 

In addition to the two emulation modes, 
the SP-1600AI also offers automatic paper 
loading and ejection, proportional and 
graphics print modes, 1] international 
character sets (including IBM’s high-order 
set), and the standard print enhancements, 
such as double-width, bold, italic, double- 
strike, and super- and subscript. 

During operation, the SP-1600AI al- 
lows the user to determine character pitch 
and margin settings in a rather unique, 
easy-to-use fashion. By combining front- 


Seikosha SP-1600Al 
Fonts & Features 


Epson FX 





10 cpl 
12 cpt 
Compressed 


id il 7 


3 

al 
Lz 
Ez 
Fe Pe [ee] 


Proportionai 


panel operations with printhead position- 
ing, selections are set and can’t be over- 
written by software commands. The SP- 
1600AI’s pitch-control settings include 
Pica (10), Elite (12), condensed (17 and 20 
pitch), proportional, and code—the de- 
fault setting that allows software com- 
mands to control printer operations. 

In addition to assisting with pitch and 
margin settings, the front panel has four 
buttons that control form and line feeds as 
well as the on-line and NLQ status. The 
last two have LEDs that are illuminated if 
that function is active. There are also pow- 
er and paper-out LED indicators. 

The paper-handling features of the SP- 
1600AI rival those of printers in the more- 
expensive classes. As if loading fanfold 
paper weren’t easy enough, loading cut- 
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Seikosha America Inc., 1111 Macarthur Bivd., 
Mahwah, NJ 07430; (800) 336-2609. 

Ust Price: $329 

Dimensions (HWD): 4.625 x 11 x 15.75 in. 
Weight: 9 Ibs. 

Emulations: Epson FX, IBM Graphics Ponter 
In Short: This easy-to-use, narrow-carnage, 9- 
pin dot matnx 1s loaded with useful features. With 
its low pnce, the SP-1600A! becomes ideal for 
small-business and home use 
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sheet paper is even simpler. Just remove 
the detachable tractor, place the paper 
guide on its supports, throw in some paper, 
and the paper is automatically positioned 
at the top of a form. For an additional 
$149, you can purchase an automatic cut- 
sheet feeder, increasing your cut-sheet ca- 
pacity to anywhere from 150 to 200 pages. 
We exceeded the printer’s stated maxi- 
mums of 21-pound paper and three-part 
multipart forms by successfully testing 40- 
pound card stock and four-part forms. 

Seikosha has packaged quite a few nice 
features into this relatively inexpensive, 
simple-to-operate 9-pin dot matrix printer. 
Although its NLQ print would not be ac- 
ceptable for large corporations, the Seiko- 
sha SP-1600AI is ideal for small-business 
and home use. 


Siemens Ink Jet 
PT 90-12 


by Luisa Simone 

The Siemens Ink Jet PT 90-12 is a $1,500 
ink jet printer that will make some people 
smile and a lot of other people climb the 
walls. It’s fast, quiet, and sturdy, but most 
other aspects of this model are just plain 
annoying. 

The PT 90-12 is a printer that requires 
patience and fortitude during installation. 
There are little frustrations: for example, 
there is no physical switch on the front 
control panel to either invoke letter-quality 
mode or change the type pitch. And then 
there are big frustrations—although Sie- 
mens claims that the PT 90-12 is compati- 
ble with the 24-pin IBM Proprinter, using 
that emulation for the PC Labs benchmark 
tests resulted in control characters being 
printed. 

The PT 90-12 did function with the 9- 
pin Proprinter driver. But there isn’t much 
point in paying $1,500 for a 32-nozzle ink 
Jet printer if you are restricted to a 9-pin dot 
matrix emulation. Even then, 1 can’t guar- 
antee that the PT 90-12 is 100-percent 
compatible with the 9-pin Proprinter. The 
escape sequences for Italic printing, for ex- 
ample, did not work in our test sample. 
And I found that the type occasionally suf- 
fered from misaligned dots, causing 
blurred letters. 

These problems disappeared when we 
used proprietary Siemens drivers. The text 
on several sample files provided with the 


printer was extremely clean on even the ti- 
niest type size. Siemens will supply pro- 
prietary drivers for several popular soft- 
ware programs, including Microsoft 
Word, Microsoft Chart, WordPerfect, 
Microsoft Windows/286 or /386, and 
GEM/3 Desktop. 

When we converted the PC Labs graph- 
ics file to take advantage of the Siemens 
Windows driver, the difference was star- 
tling. Instead of the large, simple dot pat- 
tern of the Proprinter, true halftones (at a 
resolution of 240 dots per inch) rose up out 
of the PT 90-12 like Venus rising from the 
waves. 

The Proprinter version of the PT 90-12 
that we received for review is only one of 
four versions manufactured by Siemens. 
You might have better luck if you opt for 
the Diablo emulation instead. The other 
two emulations, Siemens/ECMA and Sie- 
mens PC-D, which are European stan- 
dards, reveal the PT 90-12’s foreign ori- 
gins and may perhaps explain the language 
barrier that exists between the PT 90-12 
and the Proprinter driver. In fact, if you ex- 
perience trouble, the printer’s manual sug- 
gests that you either modify an existing 
driver or write your own driver in order to 
make full use of the printer’s potential. 

If you can get this printer going, you'll 
discover that it is swift. The PC Labs test 


Siemens Ink Jet PT 90-12 
Fonts & Features 


IBM Proprinier 9-pin _-2 

g 

igiege  t 
(Oe oe 
cot a 
one Ea 


Proportionai cca at 


letter printed out at 136 characters per sec- 
ond in draft mode and nearly that fast in 
proportional mode. 

But fast certainly doesn’t mean versa- 
tile. The PT-90 has its share of type and 
format enhancements, but the typeface se- 
lection—even if you opt for one of the five 
$138 font expansion modules—is too lim- 
ited for my taste. Furthermore, even those 
standard enhancements that the PT 90-12 
can handle—expanded type, boldface, or 
15 characters per inch—can be accessed 
only through software codes or from a 
lengthy menu; there are no front-panel 
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At Toshiba, we've discovered 
that one way to enlarge upon an 
idea is to make it smaller. 

That's just what we've done 
with our new PageLaser6. 


For one thing, we made it 30% 


smaller than the leading 8 page- 
per-minute laser printer. 
And then we gave it a price 


‘Toshit 
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tag that’s at least 25% smaller. 
We even brought compati- 
bility problems down to size by 
making the PageLaser6 totally 
compatible with the HP LaserJet 
system. In fact, you can even use 
your existing HP font cartridges. 
The new PageLaser6 is a 


perfect complement to your desk- 
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like to be. Small, powerful and affordable. 





top computer or any of our full 
line of truly portable PCs. And it 
gives you the kind of high-quality 
images you'd expect from the 
leading laser printer. 

It’s just that ours does it ina 
lot less space. For a lot less money. 

And that, we feel, is no small 
accomplishment. 





shortcuts for this printer. 

Every ounce of the PT 90-12’s 44 
pounds is put to use in making this one of 
the sturdiest and quietest printers I’ve 
seen. Both the internal tractor feed and the 
optional cut-sheet feeder are thoughfully 
designed and solidly built. For example, 
the cut-sheet feeder has a paper tray that 
catches your printouts in either inverted or 
normal order. And it was no surprise to 
lear that Siemens sells a lot of these print- 
ers to sites where noise is verboten—like 
hospitals. 

If you work in a quiet zone or are deal- 
ing with a large-volume purchase, the in- 
evitable installation problems that you will 
mun into with this printer may be offset by 
long-term benefits. The Siemens Ink Jet 
PT 90-12 is designed for endurance; it will 
print graphics and a minimum number of 
typefaces speedily and in hushed tones. 
But individual users who are not willing to 
write or modify drivers for the unit will 
find it difficult to access this printer's in- 
herent potential. If you must buy the Sie- 
mens PT 90-12, insist that the company 
supply you with proprietary drivers for 
your pan eccay 
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Information 20 Oiney Ave., 
aie -) etter alibi 
List Price: $1,500. “” 
Dimensions 


(HWD): 7 ¥25,5x 16.25 in. 
Weight: 44 Ibs. 


Emutations: 18M Proprinter 

Sone arrseseaaaih buskatmamertn 
poorty implemented Proprinter: 

It difficult to use this printer without delving into 
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Siemens PT 888-32 


by Lulsa Simone 

Siemens Information Systems claims that 
the $718 PT 88S-32 sports a silent nine- 
nozzle ink jet printhead, no-fuss paper- 
handling mechanisms, and the IBM Pro- 
printer emulation. But up at bat, this 
printer strikes out in two of those three cat- 
egories. 

The good news is that this printer is 
very quiet. Indeed, a document can print 
out without your even noticing. And the 
internal tractor feed was hassle-free. 

Paper-handling functions are practical- 
ly nonexistent. Sheet-cut paper must be 
fed manually. Paper parking does not ex- 
ist. The top of a form is determined by the 
position at which the paper is located when 
the printer is tumed on. And because there 
is no roller bar on the platen, you must 
keep the paper aligned with the tear-off 
edge on the cover, effectively making the 
first 1.33 inches of paper unprintable. 

More importantly, I found that the PT 
88S-32 worked inconsistently with the 
Proprinter driver. The most frustrating 
problem was that the printer refused to ac- 
cept the escape-code that should toggle be- 
tween draft and NLQ printing modes. 
Delving into the manual revealed an es- 
cape-code sequence that did not match the 
NLQ/draft codes for a true Proprinter emu- 
lation. That, however, is a moot point, be- 
cause it didn’t matter whether I used true 
Proprinter escape sequences or the incor- 
rect code listed in the manual: the only way 
to switch over to NLQ or back to draft was 
either to flip a DIP switch or to use the 
front control panel (take the printer off 
line, hold down both the Line Feed and 
Form Feed buttons). Siemens promises 
that, by the time this issue is published, the 
incompatibility problems with the Pro- 
printer driver and the incorrect codes in the 
manual will have already been fixed. 

At 97 and 33 characters per second for 
draft and NLQ, respectively, the PT 88S- 
32 is fast enough for most applications. 
However, it has no capability to print ei- 
ther italic or proportional type—two basic 
requirements for business correspon- 
dence. 

The PT 88S had no problems with the 
PC Labs graphic test image. It faithfully 
mimicked both the Proprinter and the IBM 
Graphics Printer. However, a .25-inch 
hard left margin, which cannot be changed 
except by manually repositioning the pa- 
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per, makes it nearly impossible to print the 
full width of the sheet. The manual ex- 
plains this as a preventive measure—print- 
ing over the perforation can introduce pa- 
per dust into the nozzles. 

Siemens admits that OEMs form a large 
part of their customer base, and various 
facts support that statement. The compa- 
ny’s price list includes discounts for large 
quantities. The manual also contains in- 
structions on how to dismantle the printer 
in order to insert boards for the various em- 
ulation and interface options. The model 
we received for review was the PT 88S-32: 
the IBM Proprinter emulation. Also avail- 
able are the PTF 88S-31 (which see) the 
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Siemens Information Systems, 20 Oiney Ave , 
P.O. Box 5040, Cherry Hill, NJ.08034, (609) 751- 
6958. 

List Price: $718 

Dimensions (HW): 5.5 x 16 25 x 121n. 
Weight: 17 ibs 

Emulations: iBM Graphics Pnnter, IBM 


Propnnter 

In Short: With only draft and NLQ typelaces to 
choose from and unsophisticated paper-handling 
features, Ihe Siemens PT 88S-32 ts too limited a 
printer for most business 
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Siemens ECMA standard for the European 
market), and the PT 888-34 (Epson FX 
emulation). Certainly OEMs have both the 
incentive and the expertise to solve the 
compatibility problems | experienced dur- 
ing testing. In addition, they have the vol- 
ume-purchasing power to bypass the nor- 
mally high price of $746 (the printer plus 
the parallel interface). 

Purchased from an OEM as part of a 
tumkey system and used only for intemal 
or basic correspondence, the Siemens PT 
88S might shine as an extremely quiet, 
very sturdy printer. However, most busi- 
ness users looking for a printer with a full 
complement of type enhancements and 
easy-to-use emulations will find the PT 
88S-32 too limited. 


Star Micronics XR- 
1500 Multi Font 


by Bruce Brown 

Star Micronics’ $799 9-pin wide-carniage 
XR-1500 Multi Font is a good all-around 
machine for printing everything from 
mailing labels to spreadsheets and from 
correspondence-quality type to low-level 
graphics. 

The XR-1500 is the company’s work- 
horse machine. It includes Epson FX and 
IBM Proprinter (9-pin) emulations stand- 
ard and Epson JX-80 color command set 
emulation with the $50 color option (not 
sent in time for testing it in this roundup). 
Moderately fast, the XR-1500 scored 127 
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STAR MICRONICS XR-1500 
MULTI FONT 


Star Micronics Amenca Inc., 420 Lexington Ave. 
#2710, New York, NY 10170; (212) 986-6770. 
List Price: $799. 

Dimensions (HWD): 5.5 x 23.5 x 13.5 in. 
Weight: 23.1 Ibs 

Emulations: Epson FX, iBM Propnnter (9-pin} 
In Short: The Star Micronics XA-1500 Mult: Font 
48 @ workhorse 9-pin wide-camiage printer with 
good speed, eight built-in fonts, and easy-to-use 
contro! pane! and paper delivery systems This 
attractive pninter has ots to recommend it as a 
home-office or small-business printer 
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characters per second in 10-character-per- 
inch draft mode, 49 cps in NLQ mode, and 
51 cps in NLQ proportional mode. The 
print quality is about as good as it gets with 
9-pin printers, offering clear type and 
graphics that are certainly good enough for 
internal company use and for personal pro- 


One of the distinct advantages of the 
XR-1500 is its complement of resident 
fonts. Star Micronics must have caught a 
big font wave, because there are eight resi- 
dent NLQ fonts in addition to draft on this 
machine. The typefaces are draft, sans ser- 
if, Orator, OCR-B, Cinema, Courier, Let- 
ter Gothic, Script, and TW-Light. If you 
can’t find what you want in that bunch, 
you’ re looking at the wrong class of printer 
and should be prepared to spend lots more 
money or cope with the interesting world 
of downloaded fonts. 

If you want to ride the wave even fur- 
ther, optional font cartridges will be avail- 
able for the XR-1500 by the time this re- 
view appears. Pricing and font specifics 
for the optional cartridges weren’t avail- 
able at press time. 

A Centronics parallel interface is stand- 
ard. If you're one of the rare users who 
want a serial port, Star Micronics will sell 





you one, complete with 8K printer buffer, 
for $100. 

The printer control panel uses lots of 
small raised buttons and LED indicators to 
choose fonts and print settings without re- 
sorting to software. The panel is well laid 
out and easy to use. Standard black fabric 
ribbons cost $10 and have a rated life of 6 
million characters. 

Paper is fed into the XR-1500 from the 
rear only, with both friction and push-type 
tractor feed standard. An optional single- 
bin cut-sheet feeder costs $250, and an ex- 
temal pull-type tractor will be available, 
but the price was not fixed at press time. 
Paper parking using the intemal tractor 
worked well, with just one button to load 
or park continuious-form paper. 

The XR-1500 comes with a sizable 
32K buffer, expandable to a maximum of 
64K with a 32K memory option board, 
though—you guessed it—the price for the 
memory upgrade wasn’t available. 

There are no minuses with the XR- 
1500. At $799, it’s a reasonably priced 
wide-carriage 9-pin printer with an excep- 
tional number of resident fonts. If you 
want to save some money and don’t need 
wide-carriage printing, a narrow version, 
the XR-1000, which we did not see, lists 
for just $579. 


Star Micronics XB- 
2410 Multi Font 


by Bruce Brown 

Star Micronics’ $749 24-pin narrow-car- 
riage XB-2410 may be the next best thing 
toa laser printer for folks who can’t afford 
a laser but want great print quality and a 
good selection of fonts. 

The XB-2410 offers excellent NLQ 
print in a total of 14—count "em, 14—resi- 
dent fonts. If that’s not enough, there’s 
also a Super Letter Quality mode that 
works with two of the fonts, TMS ROMN 
and TW-Light. No, the print from this ma- 
chine isn’t as good as that of a laser or other 
page printer, but it’s right up there with the 
best 24-pin dot matrix printers, which is 
darned good. The highest graphics resolu- 
tion is 360 dots per inch in both horizontal 
and vertical orientations. 

The XB-2410’s resident fonts include 
Draft, TW ROMN, TW-Light, Courier, 
Prestige, Script, OCR-B, OCR-A, Letter 
Gothic, Blippo, Orator, Helvet, Optimo, 
Cinema, Code 39, and Greek. For most 
standard business users, this many fonts is 
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overkill, but the combination of fonts and 
print quality is great to have if you need it. 

You can access the fonts via the well- 
laid-out control panel with small buttons 
and LEDs or via printer-control codes 
from any of the XB-2410’s three emula- 
tions: Epson LQ, IBM Proprinter, and 
NEC Pinwriter. Font, pitch, and print- 
quality are set from the control panel. The 
XB-2410 also has ingenious hardware 
“‘locks,’’ a feature that lets you lock-in 
font, pitch, and print quality so that they 
can’t be changed by software. While most 
of us let our software control printer action 
most or all of the time, there are programs 
that want to control the printer entirely but 
that don’t give access to all printer fea- 
tures. With the Star Micronics’ locking 
feature, you can override inhospitable 
software—a nice touch. 

The XB-2410 is slower than many 9- 
pin printers in draft mode, scoring 117 
characters per second in 10 cpi on our 
speed test, but it buzzed right along at 54 
cps in LQ mode and 75 cps in LQ propor- 
tional mode. The extra effort the printer 
makes to produce Super Letter Quality 
slows speed down to a tested 29 cps. 

A Centronics parallel interface is stand- 
ard; a serial interface with an 8K buffer is a 
$100 option. You can either feed single 
sheets with pressure feed or use the inter- 
nal push tractor for continuous-form pa- 
per. An optional extemal pull tractor (price 
Not set at press time) and a $160 single-bin 
cut-sheet feeder are also available. 

Other planned options with undeter- 
mined prices include optional font cards 
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Star Micronics America Inc. 420 Lexington Ave., 
#2710, New York, NY 10170; (212) 986-6170. 
List Price: $749 

Dimensions (HWD): 5.5 x 17.75 x 13.5 m. 
Weight: 17.6 tbs. 

Emulations: IBM Proprinter, Epson LQ, NEC 
Pinwnter 

In Short: The Star Micronics XB-2410 Multi Font 
Produces beautiful character print and graphics 
with its 24-pin head. At $749, the XB-2410 has an 
astounding 14 resident fonts and includes a 
Super Letter Quality mode. tf you're looking for a 
top-quality dot matnx printer, you can stop right 
here. 
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and a 32K memory upgrade to take the 
standard 32K buffer up to the 64K maxi- 
mum. The font cards are planned even 
though the XB-2410’s standard fonts 
should certainly be enough for all but the 
most unusual needs. 

Black fabric ribbons with a life expec- 
tancy of 3 million characters cost $9.50 
each, and a four-color ribbon for use with 
the Epson LQ-2500 emulation costs 
$20.00. The optional color kit (not sent to 
us in time for testing) costs $50. The print- 
er’s ribbons are clam-style cartridges that 
can be quickly installed without getting ink 
all over your fingers. 

The Star Micronics XB-2410 Multi 
Font is a classy 24-pin printer with loads of 
fonts and reasonable speed for its class. It 
isn’t a laser printer, but it offers great print 
and does continuous-form mailing labels 
and multipart forms. A lot more expensive 
than other narrow-carriage 24-pin print- 
ers—such as the $499 NEC Pinwriter 
P2200XE and the $530 Panasonic KX- 
P1124— it’s also a bit faster. 


Tandy DMP 107 


by M. David Stone 

If the Tandy DMP 107 were an airplane 
ticket, it would be for a discount seat on a 
cut-rate airline—with no food, no drinks, 
and quite possibly no magazines. But then, 
at the no-frills price of $280, what more 
could you ask for than just doing the job of 
printing? 

In most ways, the DMP 107 is best de- 
scribed as a minimalist version of the ven- 
erable IBM Graphics Printer with a Tandy 
mode and character set tacked on for good 
measure. As such, it’s pretty much what 
you would expect: a low-end, narrow-car- 
riage, 9-pin dot matrix printer with nearly 
universal software support. However, 
that’s not ail this printer is about; it was 
built with two aims in mind. It’s designed 
to work with older Tandy hardware, such 
as the TRS-80 Model II and the Color 
Computer. But it’s also meant to accom- 
modate the company’s movement toward 
IBM compatibility. The result is a mixed 
bag of tricks. 

The need to serve both past and present 
explains the more-individualistic—some 
might say more-eccentric—aspects of this 
printer. For example, it certainly explains 
the serial connector that’s meant for the 
Color Computer. And it also helps explain 
the reason why the parallel connector isn’t 
wired for a standard IBM parallel cable. 
Instead, you need a special cable, which is 
available from Tandy. And be aware that 
Tandy will not reconfigure the DMP 107 
for a standard cable. Although the compa- 
ny will reconfigure some other Tandy 
printers reviewed here. 

Nowhere does the minimalist design of 
this printer show quite so well as in the 
front-panel controls. There’s a single sta- 
tus light that indicates power-on and a sin- 
gle button that sets the printer on- or off- 
line. The only other feature controls (locat- 
ed elsewhere on the printer) are the on/off 


Tandy DMP 107 
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switch and four DIP switches. 

In the PC Labs benchmark tests, the 
DMP 107 generally performed appropri- 
ately for a printer that costs $280. On the 
text speed test, the claimed rate of 100 
characters per second translated to a mea- 
sured 48 characters per second for draft 
mode and about 16 cps for NLQ mode. On 
the graphics speed test. the DMP 107 
clocked in at 53 seconds. 

The print quality has both good and bad 
points. NLQ text—particularly propor- 
tionally spaced NLQ text—is highly read- 
able with acceptably dark, solid charac- 
ters. Unfortunately, draft-quality text is 
somewhat gray and is not the sort of output 
you will want to read much of in one sit- 
ting. 

The graphics quality is also mixed. The 
output retains intricate detail; it printed the 
IBM Graphics Printer emulation without 
problems. However, the printing is gray, 
and solid areas are not truly solid. Put these 
together. and the overall output is less than 
ideal—but better than you might expect at 
this price. 

Sctup is trivial, essentially limited to 
loading ribbon and paper and plugging the 
printer in. The built-in push tractor is easy 
to load and adjust. Surprisingly, the DMP 
107 handled the multipart forms on PC 
Labs’ tests without problems, even though 
Tandy claims only a maximum two-part 


TANDY DMP 107 


"al 











Tandy Corp . 1800 One Tandy Dr . Fort Worth. 
TX 76102. (817) 390-3700 

List Price: $280 

Dimensions (HWD): 4 x 145 101m. 

Weigh: 6 6 lbs 

Emulations: ISM Graphics Pnnter, Tandy 

In Short: This inexpensive, 9-pin, narrow- 
carnage pnniter is a tad cheaper Ihan others, but 
ils also slower, and its pnni quality isnt as good 
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form thickness for the printer. 

The tractor feed also handled heavy- 
weight paper reasonably well, but not well 
enough for someone to trust the printer on 
its own. The bail is not strong enough to 
hold the heavy paper down, so the paper is 
in constant danger of folding itself under 
the bail and jamming. The bail never quite 
gave out during PC Labs testing, but I'd 




























4.0 is easier and faster than Carbon 

Copy™, we'll refund your money. 
For a limited time, you can 

trade up your old Carbon Copy for 


for just $80. To order or for the 


name of your nearest dealer call 
201-855-9440. 


See us at Fall COMDEX, 
Booth # T701 
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‘CofSession 1s a trademark of Triton Technologes, Inc 


Co/Session and 
need to find another use 
for your Carbon Copy 


Co/Session's two-machine package 


Trton Technologies Inc., 200 Middlesex Tpk., Iselin, NJ 08830 
201-855-9440 Fax: 201-855-9608 Available under GSA schedule 


stay and watch when printing, just to be 
sure. 

The Tandy DMP 107 is a credible low- 
end printer. While it is hard to justify any 
printer this slow for business use. the DMP 
107 may be appropriate if, for example, 
you're looking for an inexpensive printer 
to keep at home for occasional use with 
your laptop system. If that’s your need and 
$280 is your budget, the DMP 107 may be 
the right choice. 





you'll 


Most Co/Session™ users once used other remote 
computing software. Why did they switch? In head-to- 
head evaluations, Co/Session outperformed all other 
remote computing software. 

Because of its intuitive design, even the PC novice 
can immediately utilize the power of Co/Session. And Co/Session's superior 
speed is instantly obvious to all, particularly to the PC expert. 

Compare Co/Session. If within 30 days you don't agree that Co/Session 
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Tandy DMP 133 


by M. David Stone 

The Tandy DMP 133 is the big brother of 
the DMP 107. It’s slightly larger than the 
107, slightly heavier, and possibly more 
sturdy, as well. It’s also slightly faster. But 
like the 107, the DMP 133 is clearly a low- 
end printer, offering 9-pin printing, IBM 
Graphics Printer compatibility, and a rea- 
sonably low price of $380. 

There are other features that the two 
printers share, as well. In particular, the 
DMP 133 includes a Tandy mode and 
Tandy character set in addition to the ]BM 
Graphics Printer mode and IBM character 
set. It also includes a serial connector spe- 
cific to the Color Computer, as well as a 
parallel connector that isn’t wired for a 
standard parallel cable and can’t be modi- 
fied for one. As an MS-DOS user, you'll 
need the special cable sold by Tandy. 

Aside from its Tandy-specific idiosyn- 
crasies, the DMP 133 offers little to distin- 
guish it from the pack. On the PC Labs 
speed tests, draft mode came in at a re- 
spectable 67 characters per second, but the 
quality is of the sort that used to give com- 
puter printouts a bad name. The type is far 
too light, and the characters are formed 
with absurdly distinct dots. 


Tandy DMP 133 
Fonts & Features 


Tandy 





The so-called letter quality—actually a 
correspondence quality—clocks in at 24 
cps. The text is reasonably solid: both 
darker and far more readable than draft 
mode, it is still nothing to rave about. In 
fact, both draft and letter-quality text are 
almost identical to the output from the 
DMP 107. Alas, what is forgivable in a 
$280 printer is somewhat less so in a print- 
er that costs $100 more. 

On the graphics tests, the DMP 133 
managed a relatively fast 42 seconds. The 
output has a washed-out look, with uneven 
coverage in solid areas, but the patterns 
and cross-hatched areas retain detail. The 
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Tandy Corp., 1800 One Tandy Dr., Fort Worth, 
TX 76102, (817} 390-3700. 

List Price: $380. 

Dimensions (HWD): 6 x 16.5 x 11 in. 

Weight: 7.3 Ibs. 

Emulations: IBM Graphics Printer, Tandy 

in Short: Although slightly faster than its sibling, 
the DMP 107, the 9-pin, narrow-carnage Tandy 
DMP 133 offers little else to justify ts $100-higher 
price 
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scanned photo keeps enough shading to 
look more or less like a photograph if you 
hold it at arm’s length. Here again, the out- 
put is almost identical to output from the 
less expensive DMP 107. The printer han- 
dled the compatibility test for the IBM 
Graphics Printer without problems. 

Paper handling is not one of this print- 
er’s strengths. While running the PC Labs 
benchmark tests—fewer than 50 pages of 
fanfold paper—the printer jammed four 
times, with the paper coming off the built- 
in push tractor. In fairness, the problem 
came from a slight misadjustment in the 
tractor positions and disappeared when I 
finally got the positioning right. But the 
tractor feed is undeniably finicky—far 
more so than with most other printers, in- 
cluding the other Tandy printers in the 
overview. If you don't change paper 
widths much, this probably won’t be an is- 
sue; but if you do, watch out. 

With the tractor positions finally adjust- 
ed properly, the DMP 133 had no prob- 
lems with multipart forms. However, the 
printer does not handle heavyweight paper 
well. The bail spring is not strong enough 
to hold the paper against the roller. When 
the paper comes to a new page, the fold of- 
ten slips under the bail, pushes it away 


from the roller, and removes the printer’s 
top cover. The smaller, lighter DMP 107 
actually fared better in feeding heavy- 
weight paper. 

Ultimately, the real problem for this 
printer is cost. Listing for $380 and avail- 
able only at Radio Shack stores at full list 
ptice, the DMP 133 is less than $200 be- 
low the street price of an HP DeskJet. And 
it’s higher than the street price of, for ex- 
ample, an Epson LQ-500. 

At this price, the Tandy DMP 133 may 
be of interest if you want a printer for your 
old Color Computer that can also double as 
a backup printer for your MS-DOS sys- 
tem. However, I'd be inclined to go with 
the DMP 107 for $100 less. Although it’s 
slightly slower, its print quality is just as 
good and its paper handling better. At 
$380, it’s hard to see a reason to buy the 
DMP 133. 


Tandy DMP 300 


by M. David Stone 

Buyers on strict budgets look for basic fea- 
tures and solid values in the 24-pin dot ma- 
trix market; the $649 Tandy DMP 300 of- 
fers just those attributes. Here you'll find a 
combination of speed, print quality, and 
price that will grab your attention. You'll 
also find IBM Proprinter X24 emulation, 
which should work with most of your soft- 
ware. 

Alas, you will also find some minor 
quirks. Like other printers from Tandy, the 
DMP 300 is shipped needing a $55 spe- 
cially wired cable. The cable is available 
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from Tandy, but if you plan to use a stand- 
ard PC parallel cable, you'll need to speci- 
fy that when you buy the printer. 

Aside from the issue of cabling, setting 
up the DMP 300 is practically mindless. 
To prepare the printer, you insert the plat- 
en knob, mount the paper rack, and load a 


ribbon cartridge. All that remains then is to 
load paper in the built-in push tractor, plug 
in the power cord, and plug the cable into 
your computer. 

As shipped, the DMP 300 wakes up in 
IBM Proprinter X24 emulation, with the 
defaults set the way you're most likely to 
need them. Ask for the menu and the DMP 
300 will print the current settings for such 
items as the default font, pitch, and lines 
per inch. You can then step through the 
choices and change them as needed. The 
DMP 300 also has a Tandy emulation 
mode that you can set as the default, but 
this will be of little use to most MS-DOS 
users. 
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Tandy Corp 1800 One Tandy Dr . Fort Worth, 
TX 76102; (817) 390-3700, 

List Price: $649 

Dimensions (HWD): 4 6x 15 7x 13.5in 
Weighl: 18 5 lbs 

Emulations: BM Propmnter X24, Tandy 

In Short: Higher priced than other 24-pin, 
Nnarrow-camage pnnters, the DMP 3001s also a 
bit taster Despita a tew minor quirks, t's a pratty 
good value 
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With its claimed speed of 225 charac- 
ters per second, the DMP 300 managed 
132 cps in draft mode in the PC Labs text 
speed test, well over the typical result of 
half the rated speed. In NLQ modes, the 
printer still managed a respectable 76 cps 
in its proportionally spaced font and 51 cps 
in its letter-quality Courier. Draft-quality 
text is light but still eminently readable. 
NLQ and proportionally spaced text look 
as if they could have come from a portable 
electric typewriter. 

In the PC Labs graphics speed tests, the 
printer clocked in at 96 seconds. Graphics 
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quality is good, with the printer producing 
a remarkably smooth curved line and 
maintaining all the detail of complex pat- 
tems. The scanned photograph in the test 
lost some detail but showed remarkably 
good resolution and shading for a dot ma- 
trix printer. 

Front-panel controls include the usual 
on-line/off-line, line feed, and form feed, 
along with controls to choose print quality 
(LQ or draft) as well as pitch (10, 12, or 
17) or proportional spacing. Two controls 
worth special comment are the Quiet and 
Park buttons. 

The Quiet control puts the DMP 300 
into a low-noise mode in which the printer 
uses two passes rather than one to print 
each line, slowing the printer down some- 
what. Unfortunately, a Quiet mode is 
needed. On PC Labs noise test, the printer 
measured 76 decibels in normal mode 
compared with 68 dB in quiet mode. Mure 
troublesome is the quality of the sound, 
which can best be likened to a deep-toned 
dentists’ drill. 

The Park control backs up continuous- 
form paper so that you can feed cut sheets 
or envelopes without removing the paper 
from the tractor. The tear-off feature is an- 
other nice touch. This advances the paper 
far enough to let you tear off the continu- 
ous-form sheet, then backs up the paper 
when printing so you can print on the top 
of the form. Another bonus in paper han- 
dling is that the printer had no problems 
with multipart forms and heavy stock. A 
170-sheet, single-bin cut-sheet feeder is 
available for $299.95. ; 

The Tandy DMP 300 is a workmanlike 
printer that offers a good value for the dol- 
lar. There are no special features to get ex- 
cited about, but if you're looking for a 24- 
pin printer with IBM Proprinter X24 
emulation and your budget is limited to 
$649, solid value should be enough. 





Tandy DMP 442 


by M. David Stone 

Even from a distance, one can see a clear 
familial similarity between the Tandy 
DMP 442 and Tandy’s DMP 300 and 
DMP 2102. Not only do all three printers 
share a similar physical design, but the 
front panels of the DMP 442 and DMP 300 
are nearly identical, while the DMP 442 
footprint and height closely match those of 
the DMP 2102. However, the wide-car- 


riage DMP 442 is from the 9-pin branch of 
the family, and the difference shows—in 
print quality, in speed, and in the $699 
Price. 

Surprisingly, differences in print quali- 
ty among the three printers are relatively 
minor, affecting resolution rather than 
readability. For example, the DMP 442's 
O's are slightly squared in comparison to 
the smoothly rounded O's in Tandy's 24- 
pin printers. Although not as good as some 
others in this roundup, the NLQ text is 
crisp and dark, with solid characters. 
Draft-quality output shows the telltale in- 
dividual dots but is still thoroughly read- 
able. 


Tandy DMP 442 
Fonts & Features 
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The Proprinter-compatible graphics 
output from the DMP 442 is acceptably 
dark in solid areas, and it retained the detail 
on the larger patterns in PC Labs’ graphics 
tests. The more-intricate patterns were 
nearly solid, and the scanned photograph 
had a slightly posterized effect, but that's 
primarily a limitation of the particular 
printer that was being emulated. Both text 
and graphics quality were as good as you 
have any right to expect from a 9-pin Pro- 
printer emulation. 

On PC Labs’ text speed tests, the DMP 
442 gave an impressive performance. It 
breezed in at a brisk 160 characters per sec- 
ond in draft mode—the fastest wide-car- 
riage 9-pin draft speed in this roundup, a 
quite respectable 64 cps in proportional 
space mode, and a still respectable 60 cps 
in NLQ mode. On the graphics test, the 
printer clocked in at 37 seconds. You're 
going to spend a lot less time waiting for 
this printer than for most. 

As with the other Tandy printers in this 
overview, the DMP 442 needs a specially 
wired parallel cable that is available from 
Tandy. Altematively, you can have the 
printer modified to accept a standard PC 
cable. The modification involves solder- 
ing jumpers on the printer board, so you 
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Tandy Corp., 1800 One Tandy Dr., Fort Worth, 
TX 76102; (817) 390-3700. 

List Price: $699 

Dimensions: 4.6 x 13.5 x 21.75 in, 

Weight: 22.2 tbs 

Emulations: IBM Proprinter XL, Tandy 

In Short: At a draft speed of 160 cps. the Tandy 


DMP 4421s the fastest wde-carnage 9-pin in this 
roundup, but its pnt quality doesn't match the 
best comparable pnnters. 
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won't want to do it yourself. Tandy will 
charge you $20 for the job. 

Default settings for the DMP 442 are 
held in nonvolatile onboard memory. As 
with the DMP 300, you can print a list of 
the current default settings and change 
them from the front panel. In emulation 
mode, you have a choice between the 9- 
pin IBM Proprinter XL and the printer’s 
native Tandy mode. 

Paper handling is one of the DMP 442’s 
better points. The printer’s built-in push 
tractor and friction feed performed flaw- 
lessly throughout the battery of PC Labs 
tests, handling standard paper, heavy- 
weight paper, and multipart forms without 
problems. A convenient tear off button lo- 
cated on the front panel lets you advance 
the paper momentarily so you can rip off a 
sheet. A park button will back up the fan- 
fold paper so you can load individual cut 
sheets. An optional $299.95 sheet feeder is 
also available. 

The Tandy DMP 442 has a healthy 
number of assets. Like its 24-pin cousins, 
it is a good, solid value that does exactly 
the job it should, with no unpleasant sur- 
prises. So if you’re in the market for a 9- 
pin, Proprinter-compatible, wide-carriage 
printer, the Tandy DMP 442 is well worth 
your interest. 
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Tandy DMP 2102 


by M. David Stone 

The 24-pin wide-carriage Tandy DMP 
2102 is similar in many ways to the nar- 
row-carriage DMP 300. But the kinship is 
closer to that of fraternal than identical 
twins. While both printers emulate the 24- 
pin version of the IBM Proprinter and offer 
Tandy control codes, they differ in such 
particulars as print speed, noise level, 
firmware, and front-panel controls. In 
short, it’s fair to think of the $999 DMP 
2102 as a wide-carriage alternative to the 
$649 DMP 300, but it’s not simply a wide- 
carriage version of that printer. 

Other than carriage size, the most im- 
mediately obvious difference between the 
DMP 2102 and the DMP 300 is in their 
control panels. Where the DMP 300 has 4 
membrane switches, the DMP 2102 sports 
8. And where the DMP 300 has 7 indicator 
lights, the DMP 2102 has 11. Interesting- 
ly, the DMP 2102 offers only one addi- 
tional feature on its control panel: a top-of- 
form setting. 

For the most part, the extra switches 
and indicators on the DMP 2102 simply 
make it easier to use the printer. For exam- 
ple, to go to menu mode with the DMP 
300, you have to press the on-line/off-line 
button while tuming on the printer—as- 
suming, of course, that you can remember 
the right button to press. To go to menu 


Tandy DMP 2102 
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mode on the DMP 2102, you hit the Mode 
button and the menu light immediately 
tums on. The DMP 2102’s approach is 
clearly preferable. 

In the PC Labs graphics speed tests, the 
DMP 2102 clocked in at about 95 seconds. 
On the text speed tests, the times varied 
from 51 characters per second for NLQ 
mode to 136 cps for draft mode. In all of 
these tests, the DMP 2102 was marginally 
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Tandy Corp., 1800 One Tandy Or . Fort Worth, 
TX 76102; (817) 390-3700. 
Lst Price: $999 


Dimensions (HWD): 4 5 x 21.25 x 13,51. 
Weight: 22 ibs. 

Emulations: IBM Proprinter, Tandy 

In Short: Not as fast as some other 24-pin wide- 
carnage models, the Tandy DMP 2102 1s also not 
as expensive Though not exactly a wide- 
carnage version of the $649 Tandy DMP 300, the 
DMP 2102 ts sumilar 
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faster than the DMP 300. 

The DMP 2102 is more pleasant to 
have around than its smaller sibling. You 
won't need to see the noise-level measure- 
ment of 74 decibels to know that the DMP 
2102 is a quieter printer. More important is 
the ‘noise quality, which is a deep-toned 
scratching sound, as opposed to the high 
dentist’s-drill whine of the other DMP 
models. In quiet mode, with the printer us- 
ing only 12 of its 24 pins and two passes 
for each line, the sound is even easier to 
live with. 

One noise that may drive you from the 
room is the sound of printing on heavy- 
weight paper. In this case, the deep 
scratching sound becomes remarkably 
similar to the sound of fingemails dragging 
across a blackboard. Still, the DMP 2102 
handled the heavy paper without incident, 
even though Tandy claims a maximum pa- 
per weight of only 24 pounds for the print- 
er. The 2102 also handled multipart forms 
easily, and without making an objection- 
able sound. 

A friction-feed system and a bidirec- 
tional push tractor give the DMP 2102 
good overall paper handling. Like the 
DMP 300, the DMP 2102 has a tear-off 
feature and a park control, the latter backs 
up fanfold paper to let you feed a cut sheet 
or envelope. An optional 170-sheet single- 


bin cut-sheet feeder is also available. 

As you should expect from a 24-pin 
printer, the DMP 2102 offers good print 
quality. Draft text is light but readable; let- 
ter-quality characters are dark and fully 
formed—clearly not Selectric-caliber but 


If you're looking for a 
wide-carriage, high- 
quality printer, the 
Tandy DMP 2102 is 


definitely a contender. 


essentially indistinguishable from those of 
a portable electric typewriter. Graphics el- 
ements show the same retention of detail, 
resolution, and shading as that you get 
with the DMP 300. The curved line in the 
PC Labs graphics test was notably smooth, 
and the DMP 2102’s scanned photograph 
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was remarkably good for a dot matrix 
printer. 

One drawback is the Tandy cable prob- 
lem: namely, you'll have to fork over an 
extra $55 to get a specially wired cable for 
the DMP’s parallel port. 

The Tandy DMP 2102 is a credible rep- 
resentative of its breed. If you're looking 
for a wide-carriage, high-quality printer 
for medium-duty work, the DMP 2102 is 
definitely a contender. 


Unisys AP 1324 


by Bruce Brown 
Unisys generally sells printers only to its 
computer customers, largely Fortune 1000 
companies that Unisys reaches through its 
direct sales force. If you're a member of 
this group, take advantage of your Unisys 
connection and check out the $1,850 Un- 
isys AP 1324, a quiet, wide-carriage, 24- 
pin dot matrix printer. 

The list price includes both Centronics 
parallel and 25-pin RS-232 serial inter- 
faces, as well as a nonexpandable 8K buff- 
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er. Epson LQ-2500 emulation is standard, 
including eight resident fonts: draft, sans 
serif, Roman, Courier, Prestige, Script, 
OCR-B, and OCR-A. There are no option- 
al fonts. The print quality on both the char- 
acter samples and the graphics test was ex- 
cellent, in part because of the rock-steady 
paper-feed mechanism. 

The AP 1324 has aclaimed top speed of 
444 characters per second in 10-character- 
per-inch ‘‘Super Draft’’ mode. Try as I 
might, I could get only 158 cps from this 
machine, but that’s plenty fast for a 24-pin 
machine, especially when the Super Draft 
print matrix—sparser than regular draft— 
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RETAILERS: 


DEAL YOURSELF IN 


GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 


You're playing a winning hand 
when you carry the Ziff-Davis 
line of camputer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 


Here's your chance to build traf- 
fic. Establish your store as a full- 
service center. And best of all, 
boost sales of your inventory, 
while earning additional profits. 


Plus—we make it easy far you to 

et the maximum prafit fram aur 
ine. You get guaranteed profits 
of up to 40% off the cover price 
of each magazine. Free in-store 
sales aids. A toll-free HELP line. 
And much, much more! 


So follow the leader to big 
profits! To stock the magazines 
that move your stock, call 


1-800-435-5003 


Or write: Frank Manziano, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 
5th Floor, New York, NY 10016. 
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Unisys, P.O. Box 500. Blue Bell, PA 19424: (215) 
542-2240 

Lisi Price: $1,850. 

Dimensions (HWD) 8 x 26.5 x 201n. 

Weight: 44 4 Ibs 

Emulalions: Epson LQ-2500 

in Short: The Unisys AP 1324 1s a heavy-duty 
24-pin dol matrix printer sold primanily to Unisys 
customers. Its large. fast, and extremely quiet. 
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produces type almost as good as the LQ 
mode of some 9-pin printers. Regular draft 
speed was also good, at 117 cps, with 
NLQ and NLQ proportional modes scor- 
ing 66 cps and 72 cps, respectively. 


* 
The Unisys AP 1324 has 


amodern control panel 
with a 20-character LCD 
and LED indicators. 


Standard paper-feed choices include 
friction feed and an internal push tractor, 
with a $105 pull tractor and a $595 dual- 
bin cut-sheet feeder available as options. 
Paper feeds from the rear only. This printer 
also offers a $105 color option. The AP 
1324's clam-type cartridge ribbons install 
easily and without mess. 

The AP 1324 has a modern control pan- 
el with a 20-character LCD, a combination 
of raised and flush buttons, and LED indi- 
cators. The single-button paper-parking 
function works smoothly. 
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Other printer vendors might take les- 
sons from Unisys on how to deaden printer 
sound, for the AP 1324 had an impressive- 
ly low score of 65 decibels on our noise- 
level test. Obviously the AP 1324 is in- 
tended for corporate offices, where printer 
noise is anathema, and Unisys has done an 
outstanding job of meeting this need. 

It's a good thing that this machine is 
sold direct because the availability of an in- 
stallation team is not just a bonus, it’s prac- 
tically a necessity. In addition to installing 
the printer’s fuse, the user must remove 
two impossibly stubborn printer-transport 
screws. The latter may sound like a trivial 
task, but it’s not; even the Unisys-supplied 
screwdriver can’t turn the screws a milli- 
meter. 

Transport screws aside, however, the 
AP 1324 is such a pleasantly quiet and fast 
wide-carriage 24-pin model that it de- 
serves wider distribution. One thing is cer- 
tain: a change is needed in the transport 
screws. How about transport Velcro? 


Unisys AP 1327 


by Bruce Brown 
If you're already a Unisys system custom- 
er, it might make sense to consider this 
printer; otherwise, move on. The $450 
Unisys AP 1327 is an uninspiring 9-pin dot 
matrix printer with more than its share of 
user tum-offs. 

Using this printer requires a few add- 
ons not included in the list price. First, you 
must purchase an interface and an emula- 
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EDITOR'S CHOICE 


© AEG Oiympia NP 136-24 
(24-pin wide-carriage) 

© Epson FX-1050 (9-pin wide- 
carriage) 

@ Epson LX-810 (9-pin 
narrow-carriage) 

© Fortis DM 2215 (9-pin wide- 
carriage) 

© Hewlett-Packard DeskJet 
Pius (ink jet) 

© (8M Proprinter XL24E (24- 
pin wide-carriage) 

@ NEC Pinwriter P2200XE (24- 
pin narrow-carriage) 

® Panasonic KX-P1124 (24- 
pin narrow-carriage) 

© Panasonic KX-P1180 (9-pin 
narrow-carriage) 

© Unisys AP 1324 (24-pin 
wide-carriage) 


Cheap laser printers will erode the 
high end of the dot matrix printer 
market next year. This year, 
however. the dot matnix market 
remains robust, as evidenced by the 
67 dot matrix printers introduced in 
the last 12 months: 50 monochrome, 
reviewed in this section, plus 15 
color-capable printers and 4 portable 
printers that are reviewed in separate 
sections. 

Within the monochrome dot 
matrix market. you'll find these 
segments: 9-pin narrow-camiage 
printers, with list prices between $230 
and $600 and draft speeds of 40 to 
130 characters per second; 9-pin 
wide-carmiage printers ($350 to $800, 
50 to 160 cps); 24-pin narrow- 
carriage printers ($500 to $900, 30to 
130 cps); 24-pin wide-carriage 
printers ($800 to $1200, 80 to 160 
cps); and high-end, high-volume, 
high-speed printers (around $2,000, 
120 to 260 cps). (All speeds indicated 
here are the results of PC Labs tests, 
nol the vendors’ inflated claimed 
rates.) We've made Editor’s Choice 
selections in each of these categories. 
Look, too, at the color dot matrix 
Editor’s Choices; often the color 
model is the vendor’s top-of-the-line 
dot matrix printer. 

At the low end, Epson's $299 LX- 


810 and Panasonic’s $300 KX-P1 180 
are the best bargains. With street 
prices under $200, these 9-pin 
harrow-carriage printers offer 
superior combinations of speed, print 
quality, and paper handling. The 
Panasonic has a bold proportional 
font that the Epson lacks, but the 
Epson prints faster: 94 cps to the . 
Pansonic’s 59 cps in draft. Both are 
ideal for local personal use in offices 
(especially with a laser to back you up 
for important documents), for light- 
duty-cycle forms printing, and for 
after hours home-office use. Choose 
the Epson for speed, the Panasonic if 
you need proportional spacing. 

Among wide-carriage 9-pin 
printers, two stand out. The bargain is 
the $599 Fortis DM 2215. Along with 
good text quality, it prints quickly ata 
draft speed of 132 cps. One 
drawback: our test unit tended to jam. 
The $799 Epson FX-1050 is also an 
excellent choice. Its higher price tag 
buys you more speed—141 cps in 
draft—and more-reliable paper 
handling than the Fortis. Honorable 
mention goes to the $699 Tandy DMP 
442; at a draft speed of 160 cps, it’s 
the fastest wide-carriage 9-pin in this 
roundup, but its print quality doesn’t 
match that of the leaders. 

Two narrow-carriage 24-pin dot 
matrix printers merit Editor’s Choice: 
the $499 NEC Pinwriter P2200XE 
aud the $530 Panasonic KX-P1124. 
At respective draft speeds of 95 and 
87 cps, both offer good, crisp text 
output. The Panasonic has only one 
inconvenience: its front panel is a bit 
complicated; give yourself at least 
half an hour to gct accustomed to it. 
Although the NEC's paper handling 
could use some improvement, the 
printer produced some of the best 
graphics we've seen in this class of 
printer on the PC Labs halftone test. 
We don’t recommend printing 
scanned photos with a dot matrix 
printer, but halftones do a better job 
highlighting differences in graphics 
abilities among printers. 

Two wide-carriage 24-pin printers 
received Editor’s Choice: the $799 


AEG Olympia NP 136-24 and the 
$1,199 IBM Proprinter XL24E. Both 
offer good text output, with the 
advantage going to the AEG. The 
1BM’s higher price will get you faster 
speed: 159 cps to the AEG’s 118 cps. 

In the high-volume, high-speed 
race, the winner is the 24-pin. wide- 
camage, $1,850 Unisys AP 1324. 
sold primarily to Unisys computer 
customers. Less expensive than its 
competitors, though not as fast, it 
offers by far the best output, and it’s 
quiet. Honorable mentions go to the 
$1,995, 9-pin, wide-carmiage, 267- 
cps Output Technology 560DL and 
the $1,999, 8-pin, wide-carriage, 
238-cps Seikosha BP-5460. 

Whichever dot matrix printer you 
buy, we strongly recommend a cut- 
sheet feeder. They're cheap—often 
just $200. Five years ago. daisy wheel 
sheet feeders were $1,000 and more. 
Sheet feeders give access to a near- 
infinite paper supply—located in the 
cabinet next to the office photocopier. 

Among high-quality dot matrix 
printers, the best output doesn’t come 
from a dot matrix but from an ink jet. 
With a list price of $995 and a street 
price approaching $700, Hewlett- 
Packard’s DeskJet Plus has the best 
output of any printer under $1,000 
and the best output of any nonlaser PC 
printer we've ever seen. The DeskJet 
Plus is also pretty swift: it prints at 2 
pages per minute. or 133 cps. Of 
course, it doesn’t offer the paper- 
handling capabilities—like automatic 
envelope printing, impact printing for 
multipart forms—for which some 
users buy dot matrix printers. By 
default, it includes a cut-sheet feeder. 
Unlike earlier DeskJets, the DeskJet 
Plus’s ink doesn’t smear—unless you 
get it wet. So keep your coffee cup at 
bay. If your budget calls for a printer 
between $500 and $1,000, the 
DeskJet Plus is your best bet. 
However, with the advent of lasers 
with $1,000 street prices, once you're 
in this price range, you should look at 
products like the Hewlett-Packard 
LaserJet Series IP, an Editor's 
Choice in the laser section. 
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PC MAGAZINE is the one publica- 
tion you can trust to keep you up-to- 
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ever-changing world of computing. 
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tion module. Our tested unit came with a 
$40 parallel interface and a $55 Ep- 
son/IBM emulation module. You can also 
get a $95 serial interface and a $95 
DEC/Unisys emulation module—the lat- 
ter being of little use in the PC market. So 
the list price of this printer in usable form is 
actually $545. 

Unisys also offers a $100 color option 
kit that lets the AP 1327 respond to Epson 
JX-80 color printer commands (not tested 
here). The Epson FX and IBM Proprinter 
(9-pin) emulations passed PC Labs tests 
easily. The print quality is adequate for a 
9-pin printer but not exceptional. Though 
the AP 1327's claimed speed is 270 char- 
acters per second in 10-characters-per-inch 
draft mode, it scored 124 cps in draft mode 


UNISYS AP 1327 








Unisys, P O Box 500, Blue Bell, PA 19424; (215) 
542-2240 

List Price: $450 

Dimensions (HWD): 5.75 x 18 x 14 in. 

Weight: 20.2 Ibs. 

Emuiations: Epson FX-80, IBM Proprnter (9- 


pin). 

In Short: The Unisys AP 1327 ts an adequate 
single-user, 9-pin, narrow-camage pnnter. 
Buying 1 makes sense only if you're already a 
Unisys customer Otherwise, many other vendors 
make pnnters thal are equally fast, produce equal 
or better characters and oranhics and cost less. 
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and 38 cps in both NLQ and NLQ propor- 
tional modes on our tests. 

The only resident typefaces include 10- 
cpi Pica, 12-cpi Elite, and a 10-cpi NLQ 
font. There is no provision for font car- 
tridges, and the nonexpandable 8K buffer 
doesn’t allow much room for downloaded 
fonts. You can enhance the print with the 
normal Epson FX or IBM Proprinter com- 
mands. 
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The AP 1327’s control panel uses 
membrane buttons and LED indicators. 
There’s an automatic paper-loading fea- 
ture but no paper parking. Paper is fed 
from the rear for either pressure-feed or in- 
ternal-push-tractor operation. The $150 
optional cut-sheet feeder can hold 100 
sheets. 

One piece of good news is that the AP 
1327 scored an impressive 70 decibels on 
the PC Labs noise-level test; such quiet- 
ness is ideal for Unisys’s typical corporate 
user environment. 

Unisys doesn’t expect to sell many AP 


The Unisys AP 1327 
offers flawless Epson 
FX and IBM Proprinter 
emulations. And, with 

an optional color kit, 

the AP 1327 will also 
respond to Epson JX-80 
printer commands. 


1327s to people who aren’t already Unisys 
customers. Most Unisys end users will 
have someone else set this printer up for 
them, saving them the necessity of install- 
ing the interface and the emulation mod- 
ule, selecting and installing the correct sys- 
tem fuse, and finding binders for the loose 
two-hole-punched pages of the manuals. 
Perhaps the Unisys sales force also pro- 
vides a translation for the Spanish sentence 
printed on the unit’s cover, ‘‘No reventar 
protector frontal con impresora en mar- 
cha.*’ (Roughly, *‘Don’t remove the cover 
when the printer’s printing. *’) 

No matter what its assets or drawbacks, 
the Unisys AP 1327 just isn’t competitive- 
ly equipped or priced. As a convenience 
printer for workstations, terminals, or net- 
work-linked PCs, it has a place, but only in 
companies that buy all their hardware from 
one vendor to avoid compatibility prob- 
lems and to be sure they know whom to 
go to when something goes wrong. For 
others, buying this printer makes little 
sense. a 
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Whats even more amazing 
is its letter quality 


It may seem like a small thing. 
But it’s nothing less than the first 
letter-quality, battery-powered, 
portable printer ever. 

We call it the ExpressWriter 
301. And you won't find a more 
convenient letter-quality printer 
anywhere. Especially if any- 
where is precisely the place you 
need to use it. 

The ExpressWriter301 is the 
perfect traveling companion to 
what is already the world’s wid- 
est line of truly portable PCs. It 
operates on reuseable, recharge- 
able batteries and AC power. It's 


A PANU able atieres and AC power I 


ss age briefcase. And it uses 24-dot 
- technology to produce remark- 
ably high resolution type. But 
most amazing of all, it weighs 
just four pounds. 

Which means that now, any- 
where you can take a portable 
PC, you can also print out a letter- 
qualityhardcopy, 

And, tous, that’s a big thing. 
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In Touch with Tomorrow 


TOSHIBA 


‘Toshiba America Information Systems, Inc., Computer Systems Division 
CIRCLE 321 ON READER SERVICE CARD 
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What weighs aE 
less than 5 pounds, | he 
costs less than $500, Sa 


and prints black 





<r | and white all over? . 
e.. aN A battery-operated a 
portable printer! " a 


by Steve Lewiski 
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You’re on a trip, typing away contentedly 
on your laptop computer. You finish your 
project, save it, and type ‘‘print.’” Nothing 
happens. You have entered Laptop Hell: 
you can take your computing power wher- 
ever you go, but once your work is done 
you can’t do anything with it. 

The obvious answer is that you need a 
portable printer to go with your portable 
PC. To aid in your search, we’ve found 
four printers that are candidates for travel- 
ing in your suitcase and getting your work 
from screen to page. 

Welcome to our portable printer sec- 
tion, new this year. Not just any small 
printer fits into this category. To qualify 
for review in this section, the printer has to 
be designed with transportation in mind. It 
must be compact in size and light in 
weight—preferably under 5 pounds. Car- 
rying a 10-pound laptop or a 10-pound 
printer might be no big deal, but lugging 
them both around can make you wish 
you’d spent the last 3 years working out in 
the local gym. Or worse, you’ll wish 
you’d never left home in the first place. 

So who are you, and why do you need a 
portable printer? Our study revealed that 
most portable printer users can be classi- 
fied into three groups. The largest category 
includes users who need just one or two 
copies of each transaction, or professionals 
who are constantly on the move, such as 
salespeople, real estate agents, or insur- 
ance brokers—workers whose jobs man- 
date frequent remote output. The second 
group, a subset of the single-copy users, 
consists of executives, educators, engi- 
neers, and writers who have only an occa- 
sional need for output on the road. Finally, 
there are travelers who require multipart 
forms processing or signed documents. 
Such users range from salespeople who 
create on-site orders that require a custom- 
er’s signature, to freight forwarders who 
need signed, detailed bills. 

What the three groups have in common 
is a desire for low price, acceptable speed, 
and reasonably high-quality output. Some 
users on the road, however, are under par- 
ticular pressure to churn out sales reports in 
a hurry. Generally, they’re more sensitive 
to the printer’s speed and price than to out- 
put quality. Another purchasing factor is 
battery operation—which most users con- 
sider an advantage but not a necessity, 
since most portable printing actually takes 
place near an electrical outlet. 

For this year’s portable section, we've 
assembled a lineup of printers from the 
major portable manufacturers: the Axonix 
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LiteWnite, the Kodak Diconix 150 Plus, 
and the Toshiba ExpressWriter 301 and 
311. We’ve chosen to include the trans- 
portable Toshiba ExpressWriter 31 1 in this 
section even though its 11-pound weight 
disqualifies. it as a portable by our stan- 
dards. Although it doesn’t offer battery op- 
eration, it has clearly been designed with 
traveling needs in mind. We chose not to 
review the $495 HP ThinkJet because it 
hasn’t changed much since we reviewed it 
in 1984; the only recent enhancement is a 
new printhead that lets it use plain rather 
than treated paper. 

If you think this cast of characters is 
sparse, you’re right. In fact, there are so 
few portable printers out there that, except 
for HP and Kodak, only one portable print- 
er exists in each category of print technol- 
ogy: 9-pin and 24-pin dot matrix, ink jet, 
and thermal. But this is a young market 
that will respond to user needs in the year 
ahead. Watch for print enhancements in 
each niche to blossom as more manufac- 
turers scramble for market share. We’d all 
like to see an abundance of portable print- 
ers help turn the world of travel computing 
into Laptop Heaven. 


Axonix LiteWrite 


by Steve Lewiski 

The $449 Axonix LiteWrite is portable in 
the truest sense of the word. This 9-pin 
narrow-carriage dot matrix printer weighs 
in at just over 4 pounds. Adding the inter- 
nal rechargeable battery pack pushes the 
price up to $529 and the weight to just un- 
der 5 pounds. And your on-site options 
don’t end there. The printer can also be 
powered and recharged using its AC char- 
ger/adapter or from a 12-volt DC power 
source using the optional MobileCharge 
adapter, for an additional $129. 

This smart traveling companion emu- 
lates both the Epson FX-100 and the 9-pin 
IBM Proprinter. Between the two DIP- 
switch-selectable operating modes, the 
LiteWrite is capable of printing 14 differ- 
ent character sets, 96 ASCII characters, 
and italics, along with an assortment of 
standard print modes. You can also print 
bit image data in single, double, and qua- 
druple density. Or you can choose from 
four CRT-compatible densities for graphic 
applications. 

Although the PC Labs text speed test 
clocked the printer at a reserved pace of SO 


cps in draft mode for both emulations, both 
the draft and NLQ print samples were ac- 
ceptable in quality. The graphics speed test 
revealed a marked difference in perform- 
ance between the Epson and IBM modes: 
in Epson mode, the LiteWrite completed 
the scanned photo 2.5 minutes; in IBM 
mode, it took over 3 minutes—the slowest 
graphics test score in the portable arena. 

A boon for maintenance-conscious us- 
ers, the LiteWrite uses the Brother M-1 109 
print mechanism and ribbons, with either a 
Sanyo AE ora General Electric nickel cad- 
mium battery pack. The battery pack lasts 
about 50 minutes during normal operation. 
When the charge runs low, the power lamp 
on the control panel begins to flash, signal- 
ing that the battery is half discharged. The 
battery can be then be recharged during use 
if necessary. The battery packs go a long 
way: they can be recharged over 1,000 
times. When they finally fade, replace- 
ment packs are available for $80. 
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Operation is quite simple. Loading cut- 
sheet forms, fanfold paper, multipart 
forms, and paper rolls (with the addition of 
the $25 optional paper roll holder) is a 
breeze. Axonix claims the LiteWrite can 
handle six-part forms and paper weights up 
to 60-Ib. card stock. We tested a four-part 
carbon form and 40-Ib. card stock without 
a problem. If your general application re- 
quires using multipart forms thicker than 
three pages, however, you may have to re- 
move the top cover and adjust the cam le- 
vers. This will ensure that there is enough 
space between the printhead and platen for 





Axonix Corp., 2257 South 1100 East, Suite 2C, 
Salt Lake City, UT 84106; (801) 466-9797. 

List Price: $529 (including intemai rechargable 
battery). 

Dimensions (HWD): 4.25 x 13 x 8 in. 

Weight: 4.95 Ibs. (including battery). 
Emulations: Epson FX-100, IBM Proprinter 
9-pin 

In Short: One and a half pounds lighter than the 
Axonix ThinWnite. the LiteWrite is a bit slow but 
handles multipart forms and heavy card stock 
very well. A good choice for the salesperson who 
needs to print order forms. 
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the print mechanism to move freely. 

The LiteWrite can print 5-, 10-, 12-, 
and 17-pitch characters in both draft and 
NLQ modes. Its front control panel allows 
you to select the NLQ print mode and line 
feed, and to switch between on- and off- 
line. The front-panel lights—power, on- 
line, and NLQ—are self-explanatory, 
while the check lamp detects paper out, 
motor, memory, and transmission errors. 
Software controls further operations, such 
as choosing bitmapped graphics or mixing 
print modes. Under the Epson emulation 
you’re allowed to mix up to eight print 
modes; up to five combinations are al- 
lowed during IBM emulation. 

If the LiteWrite’s features sound famil- 
iar, they are. With the exception of remov- 
ing 1.5 pounds of nonessential weight, 
mostly from the platen, the LiteWrite is 
technically the same printer as the Axonix 
ThinWrite 100, reviewed in the printer is- 
sue of November 10, 1987. The ThinWrite 
100 is still available for $499 with batteries 
and $419 without. Wondering whether re- 
ducing the printer’s weight has increased 
its vulnerability? Stop wondering. Axonix 
backs both of these printers with standard 
]-year and optional 4-year extended parts- 
and-labor service warranties. 


re 


Considering that most of the Lite- 
Write’s battery-powered portable compet- 
itors are of the thermal or ink jet mold, its 
ability to print multipart forms might be its 
most unique and valuable feature. This 
rugged ‘‘will travel’’ printer is made for 
the salesperson with field order responsi- 
bility. 
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Kodak Diconix 
150 Plus 


by Steve Lewlski 

Kodak’s experience in the battery- 
powered printer market has certainly paid 
off with the release of the Diconix 150 
Plus. By incorporating several new and 
improved features into its predecessor, the 
Diconix 150 (reviewed in our printer issue 
of November 11, 1986), Kodak seems 
only to have ensured its prevalent market 
position. With a price tag of $499 for the 
parallel and $519 for the serial version, this 
sleek little ink jet is a competitor’s night- 
mare. 

Possibly the most important addition 
the 150 Plus brings is its DIP-switch-selec- 
table expanded graphics mode. When acti- 
vated, this mode makes available 10-pitch 
fonts and full-size graphics for the produc- 
tion of true letter-quality documents. By 
contrast, in normal operating mode, 12 
pitch is standard, and graphs are automati- 
cally reduced by 25 percent. 

The graphics mode feature is only the 
beginning of the design and operational 
improvements. In order to improve the 
performance and flexibility of the Diconix 
printer, Kodak has incorporated a 20 per- 
cent increase in print speed, basic font se- 
lection through the control panel, a new 
ink that allows you to print on plain paper, 
and a 9.5-inch-wide paper exit slot so that 
continuous form-feed paper can be used 
with the cover closed. For the world travel- 
er, the number of international character 
sets has been expanded from 8 to 14. 

Because the 150 Plus is compatible 
with the Diconix 150, the Epson FX se- 
ries, and the 9-pin IBM Proprinter, users 
should have no trouble taking advantage of 
the improved text and graphics capabilities 
of this device. The PC Labs text and 
graphics speed tests revealed little varia- 
tion in time or quality during both emula- 
tions, so mode selection truly depends on 
the user’s preference. Selection between 


the Epson or IBM operational mode is eas- 
ily done by flipping a DIP switch located 
just under the top cover. 

In addition to this ink jet’s commend- 
able print quality in its three graphics den- 
sities (single, double, and quadruple) and 
four text modes (draft, NLQ, quality, and 
condensed), the 150 Plus churned out 70 
cps in draft mode and 31 cps in NLQ dur- 
ing our text speed tests, making it the fast- 
est of the three under-5-pound portables in 
this section—quite impressive for a printer 
that measures a scant 2 by 10.8 by 6.5 
inches. On the scanned photo test, the 150 
Plus got the second-fastest score among 
the lightweight portables—it printed the 
halftone image in 146 seconds. 

One reason Kodak has been able to 
keep the 150 Plus so small and light—less 
than 4 pounds with batteries—is the com- 
pany’s patented platen design. The platen 
is hollow and is used to house five C-sized 
nickel cadmium batteries. To recharge the 
batteries, connect the AC adapter and turn 
the printer on, then press all three of the 
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control-panel buttons until one of the font 
indicators begins to flash. When the batter- 
ies are fully charged, the font indicator 
stops flashing and the power lamp illumi- 
nates. This process takes anywhere from 
10 to 14 hours, whether or not the printer is 
in use. Fully charged, the batteries supply 
approximately 50 minutes of average oper- 
ation. Since Kodak does not provide the 
batteries, the life cycle will vary depending 
on the quality of battery purchased. 

One drawback to the 150 Plus’s conve- 


NOVEMBER 14,1989 PC MAGAZINE 


KODAKDICONIX1SOPLUS 





EDITOR'S CHOICE 





Eastman Kodak Co., Personal Printer Products, 
901 Elm Grove Rd., Rochester, NY 14653-6201; 
(B00) 255-3434. 

List Price: Parallel version, $499; serial version, 
$519 (not including batteries). 

Dimensions (HWD): 2 x 10.8 x6.5 in. 

Weight: 3.75 Ibs. (including batteries). 
Emulations: Diconix 150, Epson FX, IBM 
Propnnter 9-pin 

In Short: The handsome packaging of the 
Diconix 150 Plus foreshadows the excellence of 
its performance. This narrow-camage ink jet 
printer combines speedy, high-quality output with 
a sleek battery-powered design, making it a 
superb choice for personal, office, and limited 
toad use. Improvements over the Diconix 150 
include the switch-selectable expanded graphics 
mode and the ability to print on plain paper. 
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nient size is a maximum print width of 7.1 
inches. If the width of a file exceeds the 
print limit, additional text will wrap and 
graphs will be truncated. Although this 
may sound serious, there are two easy 
ways around it. If text wrapping is encoun- 
tered or a 10-pitch character is required, 
you can reset the margins in your word 
processor. If a graph is larger than 7 inches 
or a 12-pitch character is suitable, simply 
flick the expanded graphics mode DIP 
switch off. Reset the printer by powering it 
off, then on, and you’ll be in the default 
mode, where characters are printed at a 
maximum of 12 pitch and graphic images 
are automatically reduced by 25 percent. 
The printer also manages a 19.2-pitch con- 
densed mode, which produces 136 charac- 
ters per line. 

Printer operation is delightfully simple. 
It’s made even easier by the addition of the 
enclosed Fast Track Operating Guide and 
the detailed reference manual. The infor- 
mative control panel includes various sta- 
tus LEDs and three switches to control on- 
and off-line status, line- and form-feed, as 
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well as font mode selection. 

The 150 Plus handles either single- 
sheet or continuous fanfold paper up to 24 
pound stock. This reported limitation may 
be artificial—we tested 40-pound card 
stock with no problems. To install the ink 
jet cartridge, just lower the latch, insert the 
cartridge, and slide the latch back to the 
upright or home position. Even though the 
physical cartridge used in the 150 Plus is 
the same as in other ink jet printers, the ink 
is different. To ensure higher-quality out- 
put, the manufacturer suggests purchasing 
its replacements for $13.95. The use of ink 
jet paper will also increase the quality of 
output but is not required. 

Improving on the already popular Di- 
conix 150, the Diconix 150 Plus is a su- 
perb choice for the professional who re- 
quires quality output quickly. Just toss this 
tiny lightweight portable into your brief- 
case, and off you go. 


Toshiba 
ExpressWriter 301 


by Steve Lewiskl 

Toshiba’s entry into the battery-powered 
portable printer arena has so many positive 
attributes that it should be a top pick. The 
$489 Toshiba ExpressWriter 301 is silent 
as the grave, weighs just 4 pounds, and 
produces superb output. Unfortunately, it 
prints text at such a turtlesque speed that 
for many applications it’s not even in the 
running. 

This is one portable printer that won’t 
be issued any speeding tickets. In the PC 
Labs text speed test the 301 crawled along, 
yielding only 16 cps in both draft and qual- 
ity print modes. With virtually no differ- 
ence in the output rate, I'd advise you to 
use the higher-quality print mode for all 
documents. If you produce a lot of graphs, 
the news is more encouraging. In the 
graphics speed test, the 301 produced our 
scanned photo in 139 seconds while in 
high-speed mode—the fastest of the three 
under-5-pound portables. 

The 301’s poor text speed performance 
brings one benefit: peace and quiet. On the 
PC Labs noise level test, the 301 rated at 
less than 47 decibels—lower than most 
other dot matrix printers in this issue. 

Speed aside, the 301 is a fascinating 
machine. While incorporating most of the 
basic operating features of its competitors, 


this printer also employs a 24-element 
nonimpact thermal printhead—certainly 
not one of the industry standards. By com- 
bining a thermal printing process with the 
use of film heat transfer cassettes, the 301 
is able to print on ordinary paper. To keep 
output quality consistent, Toshiba has add- 
eda wid control knob. 
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Fonts & Features 


Epson LQ-1500 
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The resident emulation modes, Epson 
and Toshiba/Qume, are DIP-switch selec- 
table and allow software compatibility 
with the Epson LQ850, Toshiba P321SL, 
and Qume |! printers. Both emulation 
modes will support three resident type- 
faces—Courier, Prestige Elite, and 
Draft—as well as numerous downloadable 
fonts from the Toshiba font library. 

Proportional spacing, doublestrike, 
bold italics, condensed, and enlarged print 
are available in four standard pitches: 5 
(enlarged), 10 (pica), 12 (elite), and 16.7 
characters per inch (condensed). Three 
graphic densities are available, ranging 
from 180 by 180 dots per inch for single 
density up to 360 by 360 for quadruple. 
The straightforward user manual contains 
a full list of selectable commands and op- 
tions along with their respective control se- 
quences. 

Among the 301’s unique features is its 
battery pack. Unlike the other portables’ 
batteries, this one is not user replaceable. 
This should present few problems, as To- 
shiba claims its battery can be recharged 
up to 2,000 times. A low-battery lamp on 
the front control panel lights up when the 
battery requires charging. The recharging 
process takes about 8 hours and supplies 
enough power to operate the printer for ap- 
proximately 1 hour. One troublesome as- 
pect is that charging this battery for over 8 
hours can damage it, imposing some con- 
straints on the user. 

The compact, enclosed design of the 
301 makes preparation for transportation 
practically effortless. Just close the sheet 





PRINTERS 


MONITORS 


lta 
Oo @ 
\poZ 


NETWORKING 








HARNESS ALL THE SUPER-286E: 80286 
POWER AND SPEED YOU PROCESSOR, 8/12 MHz, 
NEED TO HANDLE ALL 640KB RAM, SPACE FOR 
MAJOR APPLICATIONS THREE DRIVES: 5.25” 


AND GET THE OR 3.5" SIX EX- 
WORK DONE. THE Ml fare. OL 8) PANSION SLOTS. 
POWERFUL 286 Ba Miyaul SUP ER-286N: 
SERIES OF 12 MHz IDEAL NETWORK 
AT COMPATIBLES © @h8 Mba SERVER. 80286 
FROM HYUNDAI PROCESSOR, 
COST EFFECTIVE SOLU- 6/12 MHz, MB RAM EX- 
TIONS. WITH MS-DOS PANDABLE TO 4MB, 64 KB 
3.3, BASIC. 18-MONTH ROM, EMS SUPPORT WITH 
WARRANTY, NATIONWIDE LIM COMPATIBILITY, SPACE 
NETWORK OF DEALERS. FOR 4 HALF HEIGHT DISK 
24-HOUR“SERVICE- DRIVES: 5.25" OR 3.5" SIX 
ON-SITE” OPTION. EXPANSION SLOTS. i 
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Toshiba Amenca Inc , Information Systems 

* Division, 9740 Irvine Bivd., Irvine, CA 92718, 
(800) 457-7777. 
List Price: $489 (including battery). 
Dimensions (HWD): 7 x 12.5% 5.51n 
Weight: 4 Ibs (inchuding battery) 
Emulations: Epson LQ, Toshiba‘Qume. 
In Short; The Toshiba ExpressWniter 301 
employs a 24-element thermal print device to 
produce crisp, clear characters on plain paper. 
Unfortunately this narrow-carnage portable 1s 
lernbly slow 
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guide, unplug the cable and AC adapter, 
and you're set. As for paper handling, the 
301 can handle single cut sheets of up to 
40-pound stock flawlessly, while continu- 
ous fanfold paper tends to drift a bit to the 
left. This is due in part to the absence of a 
tractor feed; align very carefully to prevent 
problems. Another missing function is 
form-feed; you have to either advance the 
Paper one line at a time through the line 
feed button or else turn the platen knob. 

The rest of the 301’s operations are 
much smoother than its fanfold loading 
process. The $4.50 film heat transfer cas- 
sette ribbons simply snap into place and 
can be reused up to five times. This sug- 
gestion applies only to draft copy, as the 
print quality deteriorates with each subse- 
quent pass of the ribbon. The tidy control 
panel contains three buttons: high/low 
speed, line feed, and select, which con- 
trols the on-line mode. In addition, five 
LEDs provide distinct information about 
the 301’s operating status. 

Even though the Toshiba Express- 
Writer 301 produces top-quality output, is 
easy to use, runs on battery power, and is 
light and compact, its dreadfully slow text 
speed can’t be overlooked. Unless your re- 
quirements include practically silent oper- 
ation, the 301 is hard to recommend. 
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PORTABLE 


Toshiba 
ExpressWriter 311 


by Steve Lewiskl 

It’s true that the $589 Toshiba Express- 
Writer 311 weighs 11 pounds and doesn’t 
have a battery, but don’t be discouraged. 
This transportable (luggable) impact print- 
er brings along speed and extra features 
that could tum out to be lifesavers at tem- 
porary work sites. 

The 24-pin dot matrix ExpressWriter 
311 supports its Epson LQ series, IBM 
Proprinter, and Toshiba/Qume emulations 
via DIP-switch selection. Also included 
are three resident typefaces: Courier, Pres- 
tige Elite, and High-Speed Draft. Like the 
other portables tested, this one offers pro- 
portional spacing; doublestrike; bold, ital- 
ics, condensed, and enlarged print; as well 
as single-, double-, and quadruple-density 
graphics, along with a variety of intemma- 
tional character sets and the ability to use 
downloadable fonts. 

Unlike its portable cousins, the 311 of- 
fers the ability to mix and match these 
modes with 14 different easy-to-use font 
cards ($79 each), allowing you to produce 
a larger array of type styles for your profes- 
sional-quality documents. Print ranges of 
5, 10, 12, 15, 16.7, and 20 pitch can be ob- 
tained though different manipulations of 
print modes. 

The 311 offers exceptional paper-han- 





EDITOR'S CHOICE 


® Kodak Diconix 150 Plus 






In this brand new portable printers 
section, we reviewed three under-5- 
pound battery-operated portables (the 
Axonix LiteWnite, the Kodak 
Diconix 150 Plus, and the Toshiba 
ExpressWriter 301) and one | 1- 
pound batteryless transportable (the 
Toshiba ExpressWriter 311). Among 
the true portables, the Diconix 150 
Plus shines. In a somewhat heavier 
class of its own, the ExpressWriter 
311 rates an honorable mention. 

When it comes to price and 
weight, the three portables are closely 
matched; they all cost around $500, 
and they all weigh between about 4 
and 5 pounds. The differentiating 
factors are text speed and output 
quality. 

» The ink jet Kodak Diconix 150 
Plus is by far the fastest battery- 
operated portable printer in this 
roundup, and the clear winner for 
on-the-road output. Twenty percent 
quicker than the earlier Diconix 150, 
the 150 Plus clocked in at 70 eps in 
draft mode and 31 eps in NLQ— 
roughly twice as fast as its two 
competitors. Toshiba's thermal 
transfer ExpressWriter 301 produces 
slightly better print quality, but at 16 

» eps in draft and quality modes, it’s 
just too slow. 

Honorable mention goes to 
Toshiba's 24-pin dot matrix 
ExpressWriter 311. At 73 eps in 
draft and 35 eps in quality, this 
transportable (luggable) model is 
swifter than any of the portables 
revicwed here. And weighing 11 
pounds, it’s about 2 pounds lighter 
and a bit smaller than the average 9- 
pin narrow-carriage dot matrix printer 
reviewed in this issuc. The 311 isa 
good choice for personal, office, and 
limited road use. 


dling capability. The removable snap-in 
forms tractor ensures an uninterrupted 
flow of fanfold paper. A built-in single- 
sheet guide complements the autoload fea- 
ture, which automatically feeds single 
sheets to line up with the printhead at the 
top uf the page. Although the 311 is rated 
for 21-pound paper and three-part forms, 
40-pound stock and four-part multipart 


An awesome 


display of power. 


Undouhtedly, the most important 





element of a laptop computer is 
power. After all, if you can't run 


demanding applications, you 





; might as eer 
‘ i 
% & well run 
j out and de- 
k oa mand another 
m, computer. Preferahly 


running at a blinding 16MHz, the 
ProSpeed can accommodate the 
moet sophisticated applications. 
It’e equipped with one megahyte 
of memory that’s expandable to 
five. And it comes with either 20 
or 40 megahyte bigh-speed hard 
disk drives. Tbere’s even a model 
with a 100 megabyte drive for 


data-intensive applications. Now, 


has. 


all thie makee a powerful 









up to 100 MB. 
statement for the 


ProSpeed 286. 
But perhape 
the most 


powerful 


quite simply, it’s the moet 


powerful 286 laptop you can buy. 


ProSpeed ws a trademark of NEC Home Electronica, Ltd 
© 1989 NEC Home Electrooics (USA) Inc. 


CaC Computers and Commurications 


An awesome 


power of display. 


Undouhtedly, the moet important 
element of a laptop computer is ite 
ecreen. After all, if what you're 
looking at ien’t very clear, tben 
clearly you need another computer. 
Preferably the NEC ProSpeed 286. 
Engineered with an advanced 
screen technology, the ProSpeed 


givea you criep, bright, black-and- 


white images with VGA resolution. 





And with more and more people 
moving towards advanced 
graphics-oriented applications, the 
case for the NEC ProSpeed 286 


becomes even clearer. 


ProSpeed"286 


Call 1-800. 826-2256 for lltereture and 1-600-PONE. NEC 
for technical sdvice. In Canada, call 1-600-268-3997. 


NEC 
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RETAILERS: 


DEAL YOURSELF IN 


CUSTOMERS—STOCK 
THE ZIFF-DAVIS 


COMPUTER LINE 


Yau’re playing a winning hand 
when yau carry the Ziff-Davis 
line af camputer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER, 


Here's your chance to build traf- 
fic. Establish your stare as a full- 
service center. And best af all, 
baast sales of your inventory, 
while earning additianal prafits. 


Plus—we make it easy far yau to 

et the maximum prafit fram our 
ine. Yau get guaranteed prafits 
af up ta 40% aff the caver price 
af each magazine. Free in-stare 
sales aids. A tall-free HELP line. 
And much, much mare! 


So fallaw the leader ta big 
prafits! Ta stack the magazines 
that mave your stack, call 


1-800-435-5003 


Or write: Frank Manziana, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 
5th Flaar, New Yark, NY 10016. 





Toshiba Amenca Inc , intormaton Systems 
Division, 9740 Irvine Bivd., Irvine, CA 92718; 
(800) 457-7777 

List Price: $589 

Dimensions (HWD): 4 5 x 17 x 12.751n. 
Weight: 11 Ibs 

Emulations: Epson LQ, IBM Propnnter, 
Toshiba/Qume. 

in Short: Too heavy and lacking a battery, the 
311 isn't really a portable. But this transportable 
produces first-rate prolessional documents 
quickly. It you don tiet the weight get you down 
and you don’ need battery operation, the 311 ts 
ideal for personal, office, and limited road use 
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forms glide through without difficulty. A 
copy-control lever, conveniently located 
inside the printer, allows you to make ad- 
justments for optimum print quality de- 
pending on the thickness of the paper or 
forms you are using. 

Another outstanding feature is the 
311’s standard 16K print buffer, four times 
larger than that of its competitors. For an 
additional $99 you can purchase a 32K 
memory expansion card, which plugs easi- 
ly into the card slot. Once the card is in- 
stalled you can use either 32K with down- 
loadable fonts or all 48K as a print buffer. 
In any case, it’s certain to reduce waiting 
time during large print jobs. 

On all PC Labs speed tests the 311 was 
faster than any of the under-5-pound porta- 
bles reviewed here. The 3!! handled our 
text speed test at 73 cps in draft and 35 cps 
in quality mode in both Epson and IBM 
Proprinter emulations. In the graphics 
speed test, the 31! printed the halftone im- 
age in 90 seconds for the Epson and 104 
seconds for the Proprinter. The text print 
quality was impressive for its class, espe- 
cially in the draft and NLQ modes. As for 
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graphics, the dark shaded areas of the 
graphs fluctuated slightly in density, a 
small sacrifice for the 311’s commendable 
performance. All tests were performed us- 
ing the printer’s standard 16K print buffer. 

The 31 I uses standard snap-in cloth rib- 
bons that can be replaced for $13.50. The 
remainder of the printer’s operation is as 
easy as installing its ribbon. Buttons on the 
informative front panel control basic print- 
er functions such as off-line, line, and 
form feed, pitch and font selection. There 
is even a switch that controls normal and 
quiet print modes. Thanks to the superb 
acoustical design, most people will find lit- 
tle use for the latter. There are also eight 
LEDs to indicate the printer’s current oper- 
ating status. 

Toshiba has designed the 31! with 
transportation in mind, making sure that 
every loose cord and all covers lock into 
place. This construction also makes the 
311 easy to store securely even in fairly 
cramped conditions. 

Admittedly, it’s not the tiniest portable 


It’s not the tiniest 
portable around. But 
the Toshiba 
ExpressWriter 311 isa 
good bet for users who 
want a printer that’s 
transportable, space- 
efficient, and capable of 


quality type. 
® 


printer around. But the Toshiba Ex- 
pressWriter 31! is a good bet for users who 
require a printer that’s durable, transport- 
able, space-efficient, and capable of 
quickly outputting a complete spectrum of 
documents from draft to quality multistyle 
type. It’s ideal for use in the home, at 
school, and at temporary work sites. If 
you're searching for a portable printer and 
can't compromise on features, don’t let the 
poundage of the ExpressWriter 31! intimi- 
date you. You'll quickly get usedtoit. 


“Xerox this memo,’ 
“FedEx this proposal.’ 
“LapLink these files’ 


When something becomes a standard, And LapLink III will even install itself 
using it becomes second nature. That’s true automatically on a remote computer. 
about LapLink. It’s so effective that it has That’s in addition to ease-of-use and 
become the most popular productivity features like our popular split 
laptop-to-desktop and screen design, flexible transfer options, 







desktop-to-desktop file and disk and printer sharing. 

transfer program ever. = For the same fast, error- 
And now Release III = free file transfers between 

improves on the original == ‘ PCs and Macintoshes, get 

with added power— = 2 LAREN LapLink Mace. And for 

while preserving the = more information about 

simple design that has ? any Traveling Software 

made LapLink the { product, call us at 

choice of more major : (800) 662-2652. 

corporations. LapLink II. The 
LapLink III offers standard in file transfer 

both serial and parallel file software. 

transfer, and you can take 

advantage of parallel transfer suesrsicd nea Price $139.95 

speeds of 500,000 baud or higher. 


It comes with a “six headed” universal cable 5 Ags 
that provides you with everything you need Ill OY 
to use both serial and parallel modes. a” 


Traveling Software, Inc. 
18702 North Creckh Parkway Bothell, WA 98011 
(206/485-8088, 


LapLink is a reg. trademark of Traveling Software, Inc., Xerox In a reg. irademark of Xerox Corporation, FedEx is a reg. trademark of Federal Hapress Corporation. © 1980 Traveling Software, Inc All Rights Reserved 
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UNTIL Now, 
LASER PRINTING HAS BEEN OUT OF REACH FOR 
MANY PEOPLE IN BUSINESS. 


RESET/ = 
CONTINUE SPECIAL 





HP Laserjet Il ts a registered trademark of Hewlett-Packard. Epson wa regutered trademark of Seiko Epson Corporation Epson America, Inc.,2780 Lomita Blvd. Torrance, CA 90505 (800) 922-8911, 


Opting for the quality of a laser printer has just become 
decidedly easier. Introducing the EPL-6000 laser printer 


from Epson? 





Coming from the company with the longest running 


With the new, affordable 
EPL-6600 from Epson, more businesses 


success in the printer business, reliability is a given. What's 
more, the new EPL-6000 is compatible with application software 
written for HP LaserJet I” 


As for value, this new Epson combines solid, businesslike 


will be looking better on paper. 


performance with a price thatis as attractive as the printing. In | EI 
fact, for quality, reliability and value in a laser printer, you could WHEN YOUVE GOT AN EPSON, _ 
say Epson has the solution well in hand. YOUVE GOT A LOT OF COMPANY. 





THE PC MAGAZINE PRINTER GUIDE: COLOR DOT MATRIX PRINTERS 


BEG Olvmopila NPG 136-24 





obo) : l i Once you've torn down i 
$1,049 24-pin dot matrix 7 || laws in the country and 
: yourself face to face wit 
Devil, what will you hids 
Draft Bold Underline Corp 
Courier Bold Underline ( 
Proportional Bold Under 





Once you’ve torn dow 
laws in the country 

yourself face to fac 
Devil, what will you 
Draft Bold Underline 
Courier Bold Underli 
Proportional Botd Under! 


Once you've torn dov 
laws in the country 
yourself face to fac 
Devil, what will your 
Draft Bold Under line 
Courier Bold Under]: 
Proportional Bold Under 





' Brother 


8 
$627 18-pin dot matrix Once you've torn dor 


laws in the country 
yourself face to fac 
Devil, what will yor 


Pica Bold Underline 





Hos 
Graphics 1 min. 28 sec. 
Speed - i eon 0.7 gppm 


Mcieejisijla, yd: | all 


ge ati 








Once you've torn dou 
$827 24-pin dot matrix lu@in thes Gountay 


= zx ae - yourself face to fac 
= | : Devil, what will you 
Ce pa ii : Draft Bold Underline 

200 ops : r 


Q 50 100 150 Brougham Bold Under} 


Graphics |§PSENUGS300 1 min. 15 sec, Proportional Bold Under 
Speed ‘a 15 2 25 Sappm 0.8 gppm 





GPiWjean WeD. ET 
{bizla < nen 


$578 9-pin dot matrix 


Eo zs 


Once you've torn down 
laws in the country a 
yourself face to face 
Devil, what will you h 


1 ; : 
it eS ; vee eb Pica Bold Underline 


Speed 5 100 150 a 
2 2 : a: NL@Q Roman Bold Under 
Graphics [EON EX.200 Mii sec) NLQ Roman Proportion: 





Speed 0.6 gppm 


1 a5 25 3oppm 


PC MAGAZINE NOVEMBER 14, 1989 


i THE PC MAGAZINE PRINTER GUIDE: COLOR DOT MATRIX PRINTERS 


Once you've torn down 
laws in the country a 
yourself face to face 
Devil, what will you h 
Elite Bold Underline Comress 
NLQ Roman Bold Und 
NL@Q Sans Serif Propo 























Text eee 156 cps 
Speed i. 


50 100 150 200 eps SSiChs 





Graphics |EPSSMex.200 1 min, 34 sec. 
Speed a ea 0.6 gppm 


s 





Once you've torn down 

laws in the country and 
yourself face to face wi 
Devil, what will you hid 
Courier Bold Under1; 
Elite pitch Bold Underl 
Proportional Bold Under. 





Speed Qo 50 190 150 


Graphics [BBbon vo-2s00 
Speed s 
0 5 1 18 2 28 — 39p0m 











Sat at Sa — Once you've torn do 
laws in the country 
yourself face to fa 


Devil, what will yo 


ae Oraft Bold Underline 


° 50 100 180 os : ~ Courier Bold Unde 
Graphics (EPBNiauael) - F Proportional Bold U 
Speed 0 i _ 15 ? 25 3.gpom 1.1 gppm 


ba ttm kite! om Se = 
raciti SJo0U = = ~- 


$1,499 24-pin wide-carriaoe dot matrix 











$1,595 18-pin wide-carriage dot matrix 3 > Once you've torn do 


ay. laws in the country 


yourself face to fa 
Text | el 
Speed 


Devil, what will yo 
Pica Bold Underline 
0 50 100 150 


NLOQ Pica Bold 
Elite Bold Underline Com 





Graphics [EREGy sx-20 
Ue 5) 45 8 os 





Tolgit-mele’ ake 





Once vou've torn do 
laws in the country 
vourself face to fa 
Devil. what will vo 


$949 24-pin wide-carriage dot matrix 





tt eee 100 eps = fica Bold Under line 
Speed 40 cps m 

°_ _ & am ne ° W? f| NLQ Pica Bold Under! 
Graphics [epson ia-2500 1 min, § sec. NLO Proportional Bold U 
Speed ys 1 15 2 25 39pm 0.9 gppm " 





Once you've torn do 
laws in the country 
yourself face to fac 
Devil, what will yo 

gh a) Oraft Bold Underline 
ihe BES Courier Bold Underli 










Text 
Speed 5 e 


Graphics |EPBONILb-2:00 
s |Eraont 


C7 1 5 3 gppm 





NOVEMBER 14, 1989 PC MAGAZINE EES 


PC THE PC MAGAZINE PRINTER GUIDE: COLOR DOT MATRIX PRINTERS 
















Genicom 1040 5 aap 
Once you've torn down 
$1,924 24-pin wide-carriage dot matrix ; laws in the country and 


Star Micronics NX-1000 Rainbow 
$379 9-pin dot matrix 


Spat 


| er 













Once you've torn down 
laws in the country an 
yourself face to face 
Devil, what will you hia 
Pica Bald i lire lewd 
Sans Serif Elite Bold Ur 
Courier Proportional Bo} 
































aage’\| Once you've torn down ¢ 

$1,049 24-pin widescortiase dot matrix : | laws in the country and 
| Devil, what will you hidg 

Text "10 op "| 1@CPI Bold Underline Coa 


— NLQ 1@CPI Bold Unde 
Times SLQ Proportional 

















150 200 cps. 


1 min. 22 sec. 













PC MAGAZINE NOVEMBER 14, 1989 






The power and performance of 
big system CADD...MicroStation PC 


Intergraph offers MicroStation to meet your PC 
CADD needs today while providing a growth path 
for tomorrow. 


Dual-screen graphics 

MicroStation can be configured with two graphic 
screens, which operate independently and can 
display up to eight simultaneous active views. This 
allows for better display flexibility, resulting in 
more productivity and less design time. 


Reference files 

MicroStation supports 2D and 3D design and refer- 
ence files, so a user can attach up to 32 design files 
to the current file for reference. Reference files can 
teside locally or be accessed remotely over a net- 
work, thus allowing users working on the same 
project to view all the files simultaneously. 


Fully Intergraph Compatible 

MicroStation features full translation-free compati- 
bility with our larger VAX-based and UNIX-based 
CADD systems. This allows file transfers without 
sacrificing data integrity and eliminates problems 
associated with file translations. 


Over 450 other commands and features meet 
your design needs, making MicroStation your best 
choice for design. 

For further information on MicroStation and 

the Intergraph Education Center and Reseller 
programs: in the U.S., call 800-345-4856; in 
Alabama only, call 800-345-0218; outside the 
US., contact an Intergraph sales office. 
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‘Todays DisplayWrite. 
Word processing that works for you 


on many different levels. 










The word processing sy 
standard, company-wide. (eo) 


And worldwide. 1BM DisplayWrite® 
word processing can handle any job, at any level, from 
one end of your company to the other. 

Which is why DisplayWrite is a standard from one 
end of the Fortune 1000 to the other. For everything 
from basic text editing to text-and-graphics design. 


For DOS, DisplayWrite writes a 


whole new chapter. For DOS users, 

Display Write 4 Version 2™ now has convenient pulldown 
i menus, and easily handles multicolumn text. 
It works with more than 60 printers, IBM and 
non-IBM alike. There's even a free user sup- 
port hotline. The powerful spell-checker uses 
multiple dictionaries in one pass, a timesaving 
DisplayWrite exclusive. There are optional dic- 
tionaries for legal/medical terms and 17 foreign 
languages. DisplayWrite also works with IBM 
mainframe hosts and LAN environments, in- 


cluding the new IBM OfficeVision/2 LAN series. 


VN 








a 


Vi 





a 
q a 
A 











Ss 


DisplayWrite and the power 


of OS/2. For 05/2™ users, DisplayWrite 
5/2 has all the features above, and more. You 
can multitask, to work on multiple documents 
simultaneously. Choose easy menus or speedy 
fast-path commands. Consult online help 
screens anytime. And the optional Composer™ 
Extension adds sophisticated graphics and 
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J | Sry page layout features. 
To get on the DisplayWrite stan- 
| ; dard (or discover how most current 
bad | DisplayWrite users can upgrade for 
» under $100), call your IBM Author- 
4 ized Dealer, 1BM marketing repre- 





sentative or 1 800 IBM-2468, 
ext. 126. 

Let today’s DisplayWrite take your 
written communications to the high- 
est level yet. 


Irn 

fc 
i I 

iy 



































(a x 
a ei 


a OM 
x 
a ee 
x x : 
i @& 


COLOR DOT | 


Wri 


INEXPENSIVE 
PATH TO 
COLOR 


® 
If you'd like 
a bit of color to liven ( notes 


4 betes", 
fe 0 000000" 


ee 
_@ 0 6 68 
ee e 


up a business 
report but can’t afford 


e 
ore 
ee 
oe @ 


a color page printer, 
try one of 15 color dot 
matrix printers. 


@ 


by Bruce Brown - 
x 
x OM 
Lt if = 
oo Oe UM 
Xow ww x 
a a a 
a oe 
x MK MA 
ie x 
(ee ee 
on a a ae. 
0.0 00 0 0 6 00's EO me MM 
selerertseesesetcnn: \ 2a 
ereserevetenetseseees® Aes a 


° 
e ee eee 
eee eee 8 0 a 4 


e 
e 
e 


e 





NOVEMBER 14, 1989 PC MAGAZINE 


Remember how dazzled you were when 
The Wizard of Oz switched from mono- 
chrome to color film? With an inexpensive 
color dot matrix printer, your colleagues 
can be just as impressed with your internal 
reports or business presentations. Sure, a 
presentation printed in black and white 
will certainly get your point across, but a 
color presentation can make an impact that 
lasts far longer than the meeting itself. 

Color dot matrix printing is still in the 
early stages, just as color monitors were 
not too long ago. Remember when color 
monitors were meant for games and educa- 
tional software only? Today these screens 
are becoming standard with improved res- 
olution and more-effective color imple- 
mentation in application software. Color 
printing with dot matrix printers is in the 
early stages of software implementation 
and user acceptance, but as the technology 
improves and software companies find 
better ways to use color in computer hard- 
copy output, color printers will achieve 
wider visibility as well. 


COLOR COMPARISONS 

Convinced that users are beginning to de- 
mand affordable printing technologies, we 
wrote a brand-new color test for dot matrix 
printers this year. And although the print- 
ing technology isn’t different from that of 
monochrome dot matrixes, we’ve created 
this special section to help you compare 
the results of our color test from 15 differ- 
ent dot matrix printers. In ““The PC Maga- 
zine Printer Guide: Color Dot Matrix Print- 
ers,”” you'll see how each printer in this 
section produces six colors: blue, red, ma- 
genta, green, cyan, and yellow. 

Some of the printers reviewed here 
come standard with color-printing capabil- 
ity. In other cases, vendors honored our re- 
quest to send optional color kits installed. 
Of course, some vendors neglected to send 
us the color option, so you'll find those 
printers in the monochrome dot matrix sec- 
tion. Some of these printers have 9-pin 
heads while others have 24-pin, but all are 
primarily used for regular black printing 
with color capability as an extra. Don’t 
dismiss these printers as frivolous gim- 
micks; most offer good to excellent black 
printing, as well as the ability to print in 
color. Many of these represent the top-of- 
the-line printers from their respective ven- 
dors. 


COLOR FOR UNDER $100 
Perhaps surprisingly, adding color-print- 
ing capability to dot matrix printers is rela- 
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tively inexpensive. Color option kits for 
black-print-only machines usually cost be- 
tween $50 and $100. Four-color ribbons, 
with equal-width bands of black, yellow, 
red, and blue that blend to produce up to 
seven different colors, cost from two to 
three times as much as black fabric rib- 
bons—more expensive, but not an intimi- 
dating premium. 

It’s no coincidence that color dot matrix 
technology is currently making a state- 
ment; as needs arise, the market responds. 
Major business uses for color printers have 
grown to include the production of busi- 
ness graphs and charts as well as hard-copy 
presentation materials, such as text charts 


As color page printing 
becomes more common, 
the demand for 
the color dot matrix 
alternative will 
grow—for draft 
purposes or just as a 
cheaper option. 


that increasingly use clip art. 

Another valuable use for color dot ma- 
tix printing is to create drafts of output that 
will later be generated by a color page 
printer. Although color page printers are 
coming down in price, the ones reviewed 
in this issue (see “Color Page Printers: Af- 
fordable at Last’’) will still cost you be- 
tween $8,000 and $17,000, whereas some 
color dot matrix printers cost under $500. 

The equipment, paper, and supply 
costs for color page printing are still rela- 
tively high, with no price breaks in sight at 
present. Color dot matrix printing requires 
ribbons that are slightly more expensive 
than plain black ones, but requires no spe- 
cial paper. Furthermore, as color page 
printing becomes more common, the de- 
mand for less-expensive alternatives will 
grow, either for draft purposes or just as a 
cheaper option. 


QUALITY AND COMPATIBILITY 

As with other printers, two factors should 
most affect your buying decision: print 
quality and color command set compatibil- 
ity. In terms of output, look for clear color 
differentiation; deep, saturated colors with 
little or no white showing through, and true 
colors rather than off-shades. The major 
color control code command sets are for 
Epson and IBM color printers, with Epson 
JX-80 color compatibility the most com- 
mon standard. Your chosen printer may 
produce gorgeous images, but if the printer 
doesn’t have a common color-printer com- 
patibility, your application software is less 
likely to have printer drivers that can take 
advantage of the printer’s capabilities. 

If you’re expecting these wonders to be 
fast, forget it. Color dot matrix printing is 
generally much slower than printing black 
type or graphics, especially if the printhead 
has to make more than one pass in order to 
blend the colors. But don’t despair too 
much—once you switch back to all-black 
printing, these models will return to typical 
dot matrix speeds. 


RIBBON REALITIES 

Since color ribbons cost more than black 
ribbons, odds are you’ll save money and 
get better color if you attend to ribbon re- 
alities. The color portions of ribbons can 
dry out, resulting in faded shades. If you 
print in color only occasionally, it’s a good 
idea to have both four-color and black- 
only ribbons, keeping the color ribbons in 
a plastic bag when not in use so they won’t 
dry out prematurely. It’s not uncommon to 
use up the black portion of a four-color rib- 
bon while the color bands still have lots of 
life. 

In the months and years to come, you 
can look forward to a wide variety of tech- 
nological advances in color dot matrix 
printing. Resolutions will go up, the result 
of higher-pin-count printheads or more 
printhead passes. Speed will also improve. 
But the biggest improvement will result 
from greater implementation of color hard- 
copy possibilities by software vendors. 

Adding color often meets initial resis- 
tance. Early PC color monitors with rough 
CGA resolution were less than pleasant to 
stare at, but with the much-improved EGA 
and VGA resolutions, color monitors have 
gained respectability and added dimen- 
sions of clarity and attractiveness to user 
interfaces and screen presentations. Color 
printing is just now coming of age and is 
likely to grow in acceptance as its business 
functionality becomes more evident. 


AEG Olympia 
NPC 136-24 


by Henry Fersko-Weiss 

The AEG Olympia NPC 136-24 makes 
color printing affordable. At $1,049, this 
24-pin dot matrix entry produces excellent 
text and graphics output with just a couple 
of snags in its fabric. 

The NPC 136-24 is a little chunky at 
6.5 inches high and 24 pounds, but it nev- 
ertheless has a fairly compact footprint for 
a wide-carriage printer. On the top front of 
the printer is a string of raised buttons that 
allow you to change font or pitch quickly 
and easily, to advance the paper by a line 
or a page, and to go on- or off-line. A 
Menu button is used to set a myriad of con- 
figuration functions, from the emulation 
and the character set to the interface, baud 
rate, and auto sheet feeder. The NPC 136- 
24 prints out the configuration when you 
press the Font or Pitch button while in con- 
figuration mode. 

With the Menu key, you can also set up 
two format menus with items like a default 
font and pitch, margins, slashed zero, and 
double-high printing. It’s easy to switch 
back and forth between the menus, but you 
have to turn the machine off and on, so you 
can’t make the switch while in the midst of 
printing. 

To the left of the control-panel buttons 
is the 16-character LCD screen that details 
the button selections you make. The LCD 
screen is also used for error messages. Be- 
cause the LCD screen tells you exactly 


AEG Olympia NPC 136-24 
Fonts & Features 


Epson LQ-1500 
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AEG Olympia Corp.. 3140 Ate 22, Somerville, 
NJ.08876, (201) 231-8300. 

List Price $1,049 

Dimensions (HWD) 6.5 x 25.25 x 14 in 
Weight: 24 los 

Emuiations: Epson LQ-2500, IBM Proprinter 
XL24 

in Short: The AEG Olympia NPC 136-24 1s a 24- 
Pin dot matnx color prinier at a good pnee It'sa bit 
slow, but you can overlook this shortcoming 
because of the excellent! text and graphics 
printouts. It aiso has a very good control pane! 
with aliquid crystal display 
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what is going on, the printer is a cinch to 
operate. Other indications of what’s hap- 
pening are provided by the four LED lights 
arrayed above the buttons and LCD 
screen. 

One of the nicest design elements of the 
NPC 136-24 is its paper handling. The in- 
ternal tractor feed can both push and pull 
the paper, and paper parking lets you feed 
single sheets of paper into a slot in the front 
without removing the continuous paper. 
You can also get an automatic single-bin 
sheet feeder from AEG Olympia for $299 
that can handle 150 sheets at once. A dual- 
bin sheet feeder costs $528. 

The text and graphics you get from the 
NPC 136-24 are a joy to the eye. Letters 
are precisely edged, withoul ihe jagged 
traces of dots you get in less-capable print- 
ers. There is only one font for draft print; 
the other five fonts are all for LQ printing. 

Graphics output images are also sharp 
and clear, and you can even see fine points 
of shading or delicate lines. The color 
tends to be slightly dirty in places, but this 
can be improved somewhat by adjusting a 
manifold lever that controls the impact of 
the printhead. 

A color ribbon naturally slows the 


printer considerably. In IBM Proprinter 
emulation, the NPC 136-24 clocked in at 
only 96 characters per second in draft 
mode and 38 cps in LQ mode. The PC 
Labs graphic test image took a little over a 
minute to print in Epson emulation—about 
twice the time it took AEG Olympia’s 
monochrome 24-pin wide-carriage ma- 
chine (the NP 136-24, reviewed in this is- 
sue) to print the same image. 

There is one other problem with the col- 
or ribbon. Its greater width caused it to 
catch below the printhead when printing 
graphics with just the black strip, as in Pro- 
printer emulation. When this occurs, the 
paper receives the impact marks of the pins 
but without ink on the page, whether for a 
section of the image or for an entire pic- 
ture. Again, adjusting the manifold lever 
may help. 

The NPC 136-24 has a few foibles, in- 
cluding a slightly high 79-decibel noise 
level and not-outstanding speed, but it’s 
still a prime candidate for your color print- 
er dollar. With such superior text and 
graphics output on its side, the 136-24’s 
speed deficiencies are easy to overlook. 


AMT Accel-500 


by Elisa J. Hirsch and 

Sharon Terdeman 

The $1,485 AMT Accel-500 offers a lot of 
nifty features, but it falls short at its main 
task—printing. In fact, during PC Labs 
testing, a fellow reviewer walked by and 
commented, *‘Not bad for a 9-pin print- 


AMT Accel-500 
Fonts & Features 


Epson L-1500__ 
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GET THE PC NETWORK ADVANTAGE 





ACCESS 
MicroSystems 
3-Year Limited Warrant 
30-Day Money-Back 
Guarantee 


ACCESS 386 SERIES 
40MB System 
With Monitors 
{MB RAM 40MB (28ms)HD.1.2MB 
WaitState. 8Slot Motherboard 


386/25RAM Cache... 


ACCESS 286 SERIES 
40MB Systems 
With Monitors 


® S12KRAM © 40M6 (28ms)HD ¢ 1.2 MB 
FD ¢ Zero WaitState* 8Siot Motherboard 


© Six 16-bit & Two &-bit expansion siots 
© 3 Year Limited Warranty 
286/12MHz 


intel 8088-1 Switchable from 
477 to 10MH2z © 512K RAM 
Expandable to 640K ¢ 360K 
Floppy Orive ¢ Dual Floppy 
| Controlier = 150 Watt Power 
| Supply ¢ Monochrome Monitor 
¢ t Senai/! Paralle/t Game 
Port & Clock ¢ 101 AT" Style 


¢ FREE 1 Year Warranty 
Complete Systems 
With Color Monitors 


CGA Color System $869. 
EGA Color System $1039. 


CGA wi20MB $1139 


LAPTOPS 
Toshiba 
T-1000 80¢88 CPU 32" Floppy$639. 
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T-1200 Dual Floppy/Backit . . 1499. 
T-1200 20MB/Backiit 2199, 
T-1600 80¢286/12MHz 20MB. 3499. 
T-3200 286/12MHz 40MB.. 3599. 
7-5100 366/16MHz 40MB.. 4599. 
Zenith 
MiniSport IMB... ..... Call. 
SuperSport Model 2... .... bos 
SuperSport Mode! 20 
COMPUTER SYSTEMS 
AST Bravo Model 5 888. FX.850 Spin 264/S4eps.... v9. “VGAFiat Monochrome 149. 
AST Premium Model 80.... 1499. FX-1050 S-pin 264/S4eps...... Call oy ra (640x220). 249. 
AST Premium Model 140X...1999. 19.510 24-pin ee 339. 14” VGA Color Display... "349. 
AST Premium Model 340C. ..3599. 10.850 24-pin 264/88cps...... Cal 44” VGA Color Deluxe 419. 
AST Premium 386/25 Model § 2299. 10.950 A. eae a Se! po 
conan 286e ve! 1... .2099. 10.1050 24-pin . Call 
386S Model 1.... 2599. 10.2550 24-pin 400/133cps... 979, 
COMPAQ 386/20E Model 1. . 3999, (Sale Price w/Purchase of Cable) poi 
COMPAQ LapTop SLT 266/404699. M1430 
IBM PS/2 Moco 502 SOMB. 2598 yon iat = 
50Z 30MB.. 2599. Kx.P1180 Spin 192cps.. . .. 189. 499 
IBM PS/2 Model SSX 30MB 3089. Kx.P1524 24-pin 240/B0cpS. 549. . 
IBM g KX-P1592 180cps Wide Carriage399. 
KX-P1595 200cps Wide Carriage439. Mitsubishi 
KX-P4450 Laser Printer ....1399. 1410 13" EGA (640x350)... . 369. 
Novell Network System" Diamond Scan (800x600)... . . 499. 
Boece orate PANASONIC 
20MHz 40MB File Server 2M8 RAM,| KX-P1191 19 NEC 
3-40MHz 512K Workstations, | 9-Pin $2 MuttiSyne 2A (800x600). . 
Arcnet Platform, Novell ELS-1 Okidata MultiSyne 3D (1024x768) 
installed, Tested and Ready to Turn | ML-172 180/30cps 9-pin 219. — MultiSync 4D 16” 
ON! ML-182 Turbo 220/38cps. 239. MultiSync 5D 20" VGA 
$6899 ML-320/321 300cps 9-pin 349./485. 
“Call our Factory Trained Novell | ML-390/391 270cps 24-mire 485/665. Proxima 
Sales and Support Staff to help | ML-393/393Color . 1049/1148. Data Display 400 wPC Partner 1049. 
configure your Networking NEC Data Display MuitiMode VGA. . 1598. 
system P2200 170/5Seps 24-pin .. 349. 
Peripherals & Software P5200/P5300 265cps 24-pin530./699. Zenith 
Novell ELS Levet-t z P960XL 400/330cps 24-pin.. .1199. 1390 13" AGB (640x480)... 439. 
Novell Adv Netware 286 .. C890 Silentwriter 3199. 1490 14" FTM Monitor...... 629. 
Orchid PCNet Adapter ... 
T Conrad 16-Bit Adapter. Hewlett Packard - Terminals 
Trara 8-bit Adapter . .. te Meee MHz Worksistion 539. 
Tiara 8-Port Active Hub... baserdet.. .. onic Rie toa Green ....329. 
Tops for PC V2.1... . base nNO 2099 WYSE 50 Amber or Green 385. 
Tops InBox for PC. . WYSE 60 Amber oe 
SME Tivsied Pal ACBBe tam eee 169 pus sorsbene su WYSE 66 Am or Groat |. afm 
Western Digital Ethercard+ .269. 300 WP 310/r3cps 489. WYSE 150 Amber or Groen ... . $29. 
7 4 =m = 


© DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION 








SERVICE — PRICE AnD More. 







VIDEO BOARDS 
ACCESS MonofColor.. .... ..59. 
ACCESS EGA/480...... 159. 
ACCESS VGA/256....... .. 229. 
ATi EGA Wonder 800........ 230. 
Everex Micro Enhancer EGA. . 139. 
Everex View Point VGA. 259, 
Headland Video 7 VGA... .259. 
Headland Video 7 FastWnte VGA319. 


Headland Video 7 V-RAM VGA389. 
ORCHID Designer VGA 900... 179. 
ORCHID ProDesigner VGA... . 279. 
ORCHID ProDesigner VGA 512K369. 
Paradise AutoSwitch 480 EGA. 189. 
Paradise VGA+ 16-Bit, . 


Renaissance GRX RVGA |... . 179, 
Renaissance GRX RVGA Il. ..239, 


PLOTTERS/SCANNERS 


CALCOMP 23180 Digitizer... . 849. 
CHINON DS-3000 Scanner... . 569. 
COMPLETE PC Handscanner. . 159. 
DEST 2020 Scanner Package. 1888. 
FUJITSU FPG-310 Color Plotter799. 
HOUSTON PC-695A Plotter. ..659. 
HOUSTON OMP-61 Plotter... 3299. 
HOUSTON OMP 41, 42, 52...Call. 


H.P. ScanJet wiinterface... . 1455. 
LOGITECH Scanman......... 199. 
MICROTEK MSF 300G...... 1795. 
MICROTEK MSF 300C Fiatbed1399. 


PANASONIC RS 505 Flatbed. . 999. 
PANASONIC RS 506 Flatbed. 1269. 
ROLAND DXY 1100, 1200 . Call. 
SUMMASKETCH+ 12x12... 399. 
SUMMASKETCH + 12x18... 699. 


DISK DRIVES/BACKUP 
ARCHIVE/XL 5540 40MB 339. 
1OMEGA 44MB 5.25". call, 


MICROPOLIS 1355 159MB 23ms1349, 
MINISCRIBE 3650 40MB KIT.. 377. 
MINISCRIBE 3675 GOMB/KIT.. 430. 
MITSUBISHI 720K 3.5" HH.... 86. 
MITSUBISHI 1.2MB §.25" HH 93. 
MITSUBISHI 1.44MB 3.5" HH 
MOUNTAIN 40MB8 ‘internal. . 

MOUNTAIN 40MB External . . 
PLUS DEVELOP Passport 20. 
PLUS DEVELOP Passport 40 
PLUS DEVELOP HardCard 20 
PLUS DEVELOP HardCard 40.649. 


SEAGATE ST.225 20MB-KIT 259. 
SEAGATE $T.238 30MB-KIT 278. 
SEAGATE ST-251-1 40MB-28ms 359. 
SEAGATE ST-4096 50MB-26ms 625. 
SYSGEN Bnage File Floppy 235. 
MODEMS 
ACCESS 1200 Extemal .. .79. 
ACCESS 2400 intemal. . . 99. 
ACCESS 2400 Extemal . 128. 


ANCHOR 2400 Baud External 169. 
HAYES 1200 Extemal. . 295, 
HAYES 2400 Extemal. . 439, 
PRACTICAL 2400 Stand Alone 185. 
US ROBOTICS HST 9600 . 625. 


COPROCESSORS/CHIPS 
INTEL 8087................ 89. 
INTEL 8087-1....... ....... 169, 
INTEL 8087-2... . .. ....199. 
INTEL 80287............... 149, 
INTEL 80287-6 ......... - 209. 
INTEL 80287-10........... 239. 
INTEL 80387-16,20,25.... . Call 


1-800. 


PO, BOX 366, MONTOURSVILLE. PA 17754 HOURS: MONDAY-FRIDAY 6:00 AM - 9:00 PM SATURDAY 9:00 AM-500PM pC111 
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MULTIFUNCTION CARDS 


ACCESS Multi /O XT or AT 65. 
AST 6PAK w/384K RAM 238. 
AST RAMPAGE + 286 w/512 K 399. 
INTEL AbovaBoard 286 w/512K 420. 
INTEL inBoard 386/PC w/tMB 599. 


ORCHID TinyTurbo 266 229. 
ORCHIO TinyTurbo Xtra 269. 
FACSIMILE 
BROTHER FX-150 949. 
MURATA M1200 599. 
PANAFAX UF-140 899. 
PANAFAX UF-250 - 1449, 
PANAFAX UF-620 2599. 
SHARP FO-220 . 799. 
SHARP FO-330 1999, 
MICE 
Logitech 


Hi-RES BUS wi/software 79. 
C-9 Hi-RES Serial w/software 89. 
Clear Mouse Sena! . 95. 


Microsoft 
MOUSE w/Paini & Menus 
MOUSE W/EasyCAD 
MOUSE w/Windows & Paini. 


119. 
128. 
148. 


F 
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ADOBE illustrator wWindows 428. 
ALOUS Pagomakar 30 479. 
ASHTON-TATE d-Base iV 453. 
ASHTON-TATE MuttiMate Adv i289. 
BORLAND Turbo C w/Dabugger 99. 
BORLAND Turbo Pascat 99 
BORLAND Quatro 159. 
SRODERBUND Whera USA 26. 
BRODERBUND Whara World 25. 
BRODERBUND Pant Shop 37. 
BRODERBUND Benk Street Wrter47. 
CENTRAL POINT PCTools Deiuxe42. 


ASTWADEL 


DAC Easy Accounting 59. 
5th GENERATION Fastback+ 99. 
FUNK Always 85. 
FUNK Sidaways 42. 
LOTUS 1-2-3........0.-0 0000 299. 


LOTUS Symphony 445. 
MECA Managing Your Money 119. 
MICROCOM Carbon Copy Plus 114. 
MICROSOFT Flight Simulator. 35. 
MICROSOFT Word 5.0. . call. 
MICROSOFT Excell 2.1 315. 
MICROSOFT Works. 99. 
MICROSOFT Windows 286 68. 
PEACHTREE Business Acct fi 162. 
PETER NORTON Adv. Utilities 77. 
PFS: Ist Choice 86. 
PFS: Professional Write 18. 
PFS: Harvard Graphics 258. 
WORDPERFECT 5.0 c 225. 
WORDPERFECT Network 5.0 339. 
XEROX Ventura Publisher 485. 


1 RED CARPET paisa You gett ‘he eas 


servica every time—ail the time 


2 WAREHOUSE PRICING You get low werahouse- 


to-you paces everydey 


| 3 QUICK-SHIP 24 HQUR SERVICE In-Stock items 


shipped et once 


4 USED COMPUTER HARDWARE EXCHANGE Sell your used 


uter herdwere th 


rough our exclusive 


comp 
5 DOW JONES INFORMATION SERVICE $50 Velue-FREE 
Great for businessmen 
6 EXCLUSIVE PC NETWORK CLUB CREDIT CARD Tha 


afernative to 


your currenet Visa or Mastarcard 


7 LEASING OPTION Aveilable to interested members 
8 FREE TECHNICAL SUPPORT Betore and efter the sale 


We're thera when you need us! 


9 FREE COMPUTER CONSULTANT SUPPOAT Fully trained 


sales staff raady to serve you 

10 ONLINE bulletin board—downioad “ 
@nd other Public Domain Software 
1200, 2400 Bai 
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TAKE ADVANTAGE. CALL NOW, 1-800-621-7283. 





* CORPORATE OFFICE 
(717) 327-9575 
© FAX (717) 327-1217 
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Advanced Matrix Technology Inc.. 765 Flynn Rad., 
Camanilo, CA 93010; (805) 388-5799. 

Lisi Price: $1,485. 

Dimensions (HWD): 7.5 x 24 x 18.25 in. 
‘Weight: 40 Ibs 

Emulations: AMT, Diablo 630, Epson JX, Epson 
LQ-2550, IBM Propnnter XL24, iBM 5182 Color 
Printer, Xerox 4020 Color Ink Jet 

In Short: Although the Accel-500 
handles spreadsheets and multipart forms weil, 
the pant quality, though improved slightly from 
last year's model, stil has a way to go before thts 
panter's high pnce is jushfied. 


CIRCLE 630 ONREADERSERVICECARD 


er.”’ Alas, this printer has a 24-pin print- 
head. 

But there is some good news. The 
wide-carriage Accel-500 operates from a 
removable credit-card-size IntelliCard that 
contains the emulations and fonts. This is 
convenient because, as updates become 
available, all you have to do is switch 
cards. The IntelliCard holding bin is easily 
accessible from the the top of the machine. 
The printer can hold two cards at a time, 
one of which is standard; its emulations in- 
clude Epson JX, Epson LQ-2500, IBM 
Proprinter XL24, IBM 5182, and four 
fonts: Courier, Elite, Trend, and Gothic. 
An additional **baker’s dozen”’ font card 
for $95 includes all 13 fonts. 

Color is standard for the Accel-500, al- 
though a monochrome ribbon is available. 
The color palette comprises black, blue, 
red, yellow, purple, green, and orange; the 
colors are saturated but not true. For exam- 
ple, we oohed and aahed over the orange 
until we printed out the red. The red was so 
pink that the orange in comparison looked 
quite reddish. Both monochrome and col- 
or ribbons are available from the vendor in 
$80 six-packs or separately for $15 each. 

Print quality is not what it should be for 
a high-end 24-pin printer, and although 
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AMT claimed in a letter to have fixed the 
problems mentioned in last year’s review 
of an earlier version (PC Magazine, Octo- 
ber 31, 1988), this machine still has a long 
way to go. The draft quality is still draf- 
ty—there are too many holes between the 
dots. The letter quality is better than it was 
a year ago, but not as good as that of other 
24-pin dot matrix printers. 

Not all of the emulations offered with 
the Accel-500 were entirely compatible. 
The Epson LQ and Epson JX emulations 
worked well, but the IBM Proprinter 
XL24 emulation compressed the graphics 
image. Strangely enough, this printer’s 
best output sample was obtained when we 
ran the XL24 emulation through our IBM 
Proprinter 9-pin emulation test. The speed 
for all text modes was good—especially 
draft mode, which scored 161 characters 
per second, but the graphics performance 
was slow. 

The Accel-500 has 12 primary-function 
buttons and a “‘Dial-a-Feature’’ option on 
the contro! panel. The Select option lets 
you scroll through 49 categories to set 
printer options such as emulation, font, 
pitch, and color. All changes take effect 
immediately, without your turning the 
printer off. Watch out, though—if this 
tugged printer ends up in a multiuser envi- 
ronment, just one absentminded fiddler 
could change the settings with the press of 
a button. Still, the Printer Status button 
prints out a report of how all your options 
are set, and the Save option lets you store 
up to five settings. 

Letting your fingers do the walking 
across the contro! panel brings you to the 
AMT’s well-designed paper-parking func- 
tion. Touch the paper-park button and the 
push-feed tractor retracts the continuous- 
feed paper to allow you to use the cut-sheet 
feeder. The Ready button reactivates the 
continuous feed paper and brings the paper 
to the top of the form. You don’t have to 
worry about remembering to set the bail, 
as it is done automatically for you. Addi- 
tionally, both the bail-setting and top-of- 
form functions are manually accessible by 
buttons on the control panel. And paper 
handling is rugged enough that multipart 
forms posed no problem. 

The AMT Accel-500’s wide carriage is 
good for anyone who deals with spread- 
sheets, and its ability to handle multipart 
forms is an asset. However, for the $1,485 
base price, it should be able to handle let- 
ter-quality printing as well. 


AT&T 583 


by Bruce Brown 

When it comes to the AT&T 583, many 
buyers will be drawn by the vendor name 
alone—but few will be attracted by its 
print quality, speed, features, or price. At 
$1,295, the AT&T 583 is a 24-pin wide- 
carriage, color-capable dot matrix printer. 
The 583 model is the big sibling of the 580 
and 581 models, both black-and-white 
printers in narrow- and wide-carriage ver- 
sions, respectively (not reviewed here). 
The 583 weighs 27.6 pounds and measures 
5.5 by 22.75 by 15.75 inches (HWD). Par- 
allel and 25-pin serial interfaces are both 
standard, as is a nonexpandable 32K print 
buffer. 

The 583 is up to speed in terms of emu- 
lations, including compatibility with the 
Epson LQ-2500, IBM Proprinter XL24, 
and Epson JX-80 for color printing. Couri- 
er !Qis its only resident font—fine for gen- 
eral business printing, but most 24-pin 
printers in this price range have at least 
three or four NLQ fonts. AT&T sells 14 
font cartridges for $75 each, so you're not 
truly limited, but the company’s decision 
to include just one resident font is not a 
good one. 

In addition to draft print mode, the 583 
has both NLQ and LQ modes. Both of the 
583’s high-quality modes are good—cer- 
tainly better than what you'll find in 9-pin 
printer quality; however, they don’t have 
the stunning sharpness and clarity one sees 
with some significantly less-expensive 24- 
pin printers. 
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AT&T Computer Systems, One Speedwell 
Mornstown, NJ 07920; (800) 247-1212 
Ust Price: $1,295 

Dimensions (HWO); 5.5 x 22.75 x 15.75in 
Weight: 27 6 Ibs. 

Emulations: Epson LO 2500, Epson JX-80, IBM 


One Ave., 


Proprinter XL 

in Short: AT&T s wde-camage 24-pin dot matnx 
printer ts only OK, and that just barely. Greatly 
overshadowed by its competition, the AT&T 583 
Is too expensive for its mediocre character and 
graphics quality, moderate speed, and lack of 
resident fonts. 


CIRCLE 631 ON READER SERVICE CARD. 


Graphics printing is also just adequate. 
The 583’s maximum resolution is 360 by 
180 dpi, down from the straight 360 by 
360 used on many 24-pin printers. The 583 
passed the Epson JX-80 compatibility test 
using the JX-80 setting for the PC Labs 
graphics speed test, which took a whop- 
ping 204 seconds in JX-80 mode, 80 sec- 
onds in LQ-2500 mode, and 97 seconds in 
Proprinter mode. The color separation and 
clarity were acceptable in the JX-80 mode 
but not particularly dark. 

The 583’s text speed is satisfactory but 
nothing to crow about. The highest speed 
Tun we could get in draft mode was 94 
characters per second. In NLQ mode, its 
top score was 50 cps, with 56 cps in NLQ 
proportional mode. 

The 583’s control panel uses membrane 
buttons and simple green LED indicators 
to run the printer. The same buttons serve 
double duty with a comprehensive menu 
system for changing settings and func- 
tions. The menu system takes a bit of get- 
ting used to; it isn’t helped by a manual that 
tries hard but just doesn’t make system op- 
eration any easier. Otherwise, the manual 
is aclearly organized document with quick 
reference sheets for both IBM and Epson 
command sets and clear illustrations of the 
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5837s functions and parts. 

The 583 uses 2-million-character black 
fabric ribbons priced at $48 for a box of six 
and four-color ribbons that cost $66 for 
three. The ribbons are the clam-cartridge 
type and are easy to install. 

Both friction feed and an internal trac- 
tor for continuous form feed are standard. I 
found the tractor feed a bit persnickety. It 
was too easy to catch the first sheet of a 
stack of continuous paper on the paper 
bail, resulting in paper jams. Once past the 
first edge of the paper, all went well as 
long as the paper-feeding stack was rea- 
sonably straight. The 583 has one-button 
paper loading and parking that works well 
with the exception of the paper bail. An 
optional single-bin cut-sheet feeder with a 
100-sheet capacity costs $405 with a sec- 
ond bin addition for an extra $255. 

And for a final beef, the 583 isn't even 
quiet, reaching an unpleasant 78 decibels 
on our noise test. 

In 1984 the AT&T 583 printer would 
have received a good deal of positive atten- 
tion, ranking it with the then-hot Texas In- 
struments 85 and Epson LQ-1500 printers, 
both of which made news because they 
took dot matrix NLQ printing to new lev- 
els. In 1989, however, the 583 is just an- 
other 24-pin printer—albeit one that offers 
color—and not a terrific deal. 


Brother M-1809 


by M. David Stone 

Anybody can build a printer with a desir- 
able mix of features, but Brother has the 
admirable habit of producing such printers 
at reasonable prices. Consider, for exam- 
ple, the M-1809, a color-capable 18-pin 
printer with a price of $549 for the black- 
and-white version or $627 with the color 
kit and ribbon added. There is nothing that 
stands out as special in this printer, but 
that's only because the features balance 
each other so well. 

Installing the M-1809 is reasonably 
simple. The printer is designed around the 
increasingly common scheme of a built-in 
push tractor. To set it up, just load paper, 
snap in the ribbon cassette, and plug in the 
cable and power cord. 

If you’ve ever used a printer before, 
you can probably manage the setup with- 
out the manual. If not, just a glance at the 
illustrations will set you straight. But if 
you need more information, you'll find 


Brother M-1809 
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that the manual is well written and well or- 
ganized. 

The M-1809 approach to changing de- 
faults has more in common with laser 
printers than with other dot matrix models. 
A front-panel LCD shows menu options, 
while a set of buttons lets you move 
through the menus and make selections. 
Among other choices, the menus let you 
set defaults for quality (draft, NLQ, LQ), 
pitch (10, 12, 17, or 20 characters per inch 
or proportional space), and emulation 
(IBM Proprinter or Epson FX/JX). 

The menu stnuicture and front-panel but- 
tons are easy enough to remember once 
you've used them, but they’re not particu- 
larly intuitive. Fortunately, the manual 
does an excellent job of explaining them. 
Even better, Brother includes a chart of 
menu functions taped to the top of the 
printer. The chart has an adhesive backing 
with a peel-off protector, so you can paste 
it wherever it’s most convenient. 

Paper handling is another capability 
worth mentioning. Like many printers 
with push tractors, the M-1809 includes a 
paper-park feature, so you can print on sin- 
gle sheets and envelopes without having to 
remove the continuous-form paper. An- 
other nice touch is that the lever for adjust- 
ing the printhead gap is on the outside of 
the printer. It’s exceedingly easy to get at 
when you change between, say, continu- 
ous form paper and index cards. The print- 
er handled multipart forms and heavy card 
stock without problems on PC Labs’ tests. 

On the speed tests, the M-1809’s 
speeds ranged from 127 characters per sec- 
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ond for draft-quality text to about 26 cps 
for highest-quality text. In every level of 
print quality, the Proprinter mode outdid 
the Epson mode—-sometimes dramatical- 
ly. Draft mode in particular showed a 
marked difference, with a measured speed 
of only 83 cps in Epson emulation com- 
pared with 127 cps for IBM Proprinter em- 
ulation. For highest quality, the speed dif- 
fered by about an insignificant 3 cps. 

The printer offers three levels of print 
quality: draft, so-called letter quality, and 
a middle range, midspeed NLQ. Draft 
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Brother Intemational Corp.. 8 Corporate Pi., 

. NJ 08855-0159; (800) 284-2844, 
(201) 465-6969 
List Price: $627 {including $78 color kit}. 
Dimensions (HWD): 5.5 x 18 x 151n. 
Weight: 20 Ibs. 
Emulations: Epson FX.JX. IBM Propnnter (9- 


pin} 

In Short: A well-designed 18-pin printer, the 

M- 1809 offers a solid combination of high-quality 
output, color, and a reasonable price. 
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quality is readable but light, with individ- 
ual dots showing clearly—it’s not the sort 
of output you'll want to read much of at 
one sitting. The highest-quality text is emi- 
nently readable. Individual characters are 
dark and solid, although the shape and 
thickness of the characters are a dead give- 
away of their dot matrix origin. 

The middle-level NLQ provides a suit- 
able compromise for most real-world 
tasks. The speed is about 43 characters per 
second in Proprinter mode and about 37 
cps in Epson mode. Again, characters are 
dark and solid, though not as thick or as 
dark as in the LQ mode. 

Graphics output in both emulations is 
good. Flat black areas are properly dark 
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and filled in, patterned areas maintain de- . 
tail, and the scanned photo shows as much 
subtle shading as you can expect from the 
particular emulations. In the Epson JX col- 
or output, colors are also suitably dense 
and generally unmuddied. In Epson mode, 
the machine printed our scanned photo in a 
reasonably speedy 75 seconds. 

The M-1809 measures 5.5 by 18 by 15 
inches (HWD), and weighs in at about 20 
pounds. That’s on the hefty side for a nar- 
row-carriage printer but small enough to fit 
comfortably on your desk. More impor- 
tant, the noise level is not intrusive, and the 
sound is a relatively pleasant, deep buzz. 

By any measure, Brother's M-1809 is a 
well-designed printer. And it offers a se- 
ductive combination of high-quality out- 
put, color, and price. There are faster 
printers with higher-quality text and graph- 
ics, but they cost more. If you want a color 
printer—or at least color capability—and 
price is a consideration, take a look at the 
Brother M-1809. 


Brother M-1824L 


by M. David Stone 

At first glance, the 24-pin Brother M- 
1824L looks like a near twin of the same 
company’s 18-pin M-1809. The two share 
essentially the same physical design, from 
their size to built-in rear push tracior to 
front-panel buttons and LCD. They even 
use the same ribbons and color kit. But 
you’ ll pay about $200 more for the M- 
1824L, and with good reason: the L stands 
for letter quality, and indeed, the M-1824L 
delivers. 

The M-1824L sells for $749 for the 
black-and-white version—an extra $78 
buys the color kit and ribbon. True to its 
name, the M-1824L prints type of superb 
quality throughout. Draft-quality text is 
somewhat light but nearly fully formed 
and highly readable. LQ text, in all varia- 
tions, is solid, crisp, and reasonably dark. 
Even the 17-character-per-inch high-speed 
draft is notable for its readability. 

If not in print quality, most other as- 
pects of the M-1809 and M-1824L are 
identical. Installation of the M-1824L is 
just as easy as with the M-1809, and the 
front-panel controls on the two printers 
match. The printers also take the same ap- 
proach to setting options, but there are 
some differences in the menus. 

For example, the M-1824L has only a 
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draft and LQ choice for print quality, with 
no midrange option. It also adds pitch 
choices of 15 cpi, condensed proportional 
spaced to 10, 12, 17, and 20 cpi, and 
standard proportional text. And the M- 
1824L has three extra built-in fonts in ad- 
dition to the Prestige and Quadro choices: 
Gothic, Brougham, and OCR-B. As with 
the M-1809, the M-1824L can accept an 
optional font card. 

Although the printers share the same 
construction, the M-1824L did not handle 
heavy card stock as well as its 18-pin twin. 
When printing with the push tractor, the 
heavy paper consistently pushed the bail 
from the roller, folded up under the top 
cover, and jammed. However, the prob- 
lem disappeared when I switched to the 
$129 optional external pull tractor. The 
push tractor handled multipart forms with- 
out difficulty. 

On the text speed tests, the M-1824L 
managed 121 characters per second for 
standard draft and an impressive 61 cps for 
letter quality. Proportionally spaced text 
was a little faster at about 70 cps. For high- 
speed draft in IBM Proprinter 24-pin 
mode, the printer clocked in at 135 cps, 
and in Epson LQ mode, it turned in its top 
speed of 149 cps. The difference for high- 
speed draft between the two emulations is 
due to a difference in available pitch. 

Graphics output in both emulations is 
on a par with text output. Black-and-white 
graphics are crisp, with even the smallest 
patterns on PC Labs’ emulation tests re- 
taining all their detail. The scanned photo, 
which took a respectable 75 seconds, 
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Xerox Corporation. 
If you read our ad in the 
back of this magazine, 

it will cell youa lot 
more about the systems 
we offer. And the service 
we put behind them. 

So if you'd like a much 


see your money go to 
somebody who deserves 
it a lot more. 
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buy a personal computer, 
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call us at 800-426-5150. 
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Most good work has an edge to it. 

And good work turns into a 
sharp, 300-dpi, colorful, awe- 
inspiring PostScript-compatible 
business weapon on the Tektronix 
Phaser CP Color Printer. 

The Phaser CP works with a 
color thermal-wax process for IBM 
PC/XT/AT or bus-compatible 
computers, in any variety of net- 
work configurations. So you can 
finally put your color, HPGL and 
PostScript-compatible applica- 
tions, not to mention every 
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computer user, to full use. 

And inas little as 47 seconds, 
you print out a document with a 

unlimited range of bright, 

clear colors. You print out desk- 
top presentations. Transparencies. 
Colorlayoutsorcomps.PC/CAD 
design. Or just about anything 
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Brother Intemational Corp., 8 Corporate Pi, 
Piscataway, NJ 06855-0159; (800) 284-2844, 
(201) 465-6969, 

List Price: $827 (including $78 color kit). 
Dimensions (HWD): 6 x 8.25 x 151. 

Weight. 19 8 Ibs. 

Emulations: Diablo 630, Epson LO, IBM 
Propnnter XL24 

in Short: Even better than its 18-pin twin, this 24- 
pin dot matnx delivers letter-quality text at an 
impressive speed and good graphics output with 
unmuddied colors at a respectable speed. 


CIRCLE 633 ON READER SERVICE CARD 


shows shading and definition appropriate 
for each emulation. The colors in the LQ- 
2500 test are similarly crisp, clean, and ac- 
ceptably solid—with no muddiness at all. 

In addition to all its other good points, 
the M-1824L is a pleasant desk mate, with 
a measured noise level of 73 decibels and a 
sound quality that’s best described as a 
deep, rasping buzz. All of which means 
that the printer has far more going for it 
than against it. As much as the M-1809 isa 
good all-purpose printer, the M-1824L is 
better. And if your budget can stretch to 
$749 plus $78 for the color kit, the $200 
extra expense is well worth it. 


Citizen HSP-500 
Citizen HSP-550 


by Henry Fersko-Weiss 

The Citizen HSP-500 and 550 prove that 
9-pin printers still have life in them, and in 
this case color as well. These narrow- and 
wide-carriage models are compact, light- 
weight, and fast, and they even manage to 
produce superior output—all for just $578 
and $798, respectively. If you aren’t inter- 
ested in color, take $79 off the price for the 


narrow-carriage and $99 off the price of 
the wide-carriage. * 

You won't strain your back moving 
these printers around. The narrow HSP- 
500 weighs only 12.5 pounds, and the 
wide HSP-550, 17 pounds. Both printers 
have a very low profile—just over 4 inches 
high—that gives them a sleek appearance. 

All of the control switches and levers 
are well positioned. The on/off switch is 
located along the left side of the printer’s 
casing, while the parallel cable connector 
is located along the right side toward the 
front. Just under the cable connector are 
two sets of default switches that are fairly 
accessible—although it’s annoying to use 
DIP switches to change the printer emula- 
tion and some of the other functions. Two 
levers—one for parking continuous paper 
and another to allow friction feeding of 


The compact and fast 
Citizen HSP-500 and 550 
prove that 9-pin 
dot matrix printers stiii 
have plenty of life 
in them, and in this case 
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single sheets—are well placed: one on 
each side along the top of the printer. You 
never have to take out the continuous-form 
paper to print a letter on letterhead statio- 
nery or to print an envelope. 

The tractor mechanism can be installed 
in two positions, which lets you push or 
pull the paper through the printer. In the 
push position you can easily tear paper off 
and reverse the motion of the paper to take 
advantage of the automatic paper park 
when printing on single sheets. The pull 
position is more reliable for long print jobs 
because the HSP prints more evenly when 
set up this way. It’s unusual for printers in 
this price range to offer the convenience of 
a push/pull tractor. 

A control panel on the upper-right front 
of the printer completes the thoughtful de- 


sign. In addition to the paper-out and on- 
line LED lights, there are lights to indicate 
the various print modes. You can change 
from draft to NLQ, and various combina- 
tions of the two, with high-speed and pro- 
portional modes—eight in all. You can 
also select the two internal fonts (roman 
and sans serif) or an optional font card 
through the soft-touch buttons on the front 
panel. 

One print function you can’t control 
from the front panel is the emulation. The 
HSP emulates the Epson FX, EX, and JX 
printers, or the IBM Proprinter (9-pin). To 
change from Epson to IBM emulation, you 
throw one DIP switch. DIP switches also 
control the character sets being used, the 
page length, the automatic paper-feed 
functions, and unidirectional or bidirec- 
tional printing. 

A weakness in the printer’s physical de- 
sign is the ribbon housing. The ribbon has 
to ride in a ribbon guide; if it doesn’t, the 
tops of lines at the left side of the paper can 
be lopped off or sometimes nothing is 
printed at all. The ribbon cartridge seems 
to snap down rather easily and securely in 
the wrong position, giving you a false 
sense of having done it right until you start 
to print. Still, if you’re careful, you may 
avoid this problem. 

For 9-pin printers, these Citizen models 
offer good quality NLQ type—you can 
hardly see the character dots. In addition to 
pica, the printer comes with two native 
fonts: Roman and sans serif. You can also 
buy an optional font card. It costs $60 and 
it offers a slightly different sans serif type- 
Citizen HSP-550 | 
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face, as well as Orator. 

The HSPs were the fastest color models 
tested in text speeds. Under the Epson em- 
ulation, in draft mode, the 500 clocked in 
at 151 characters per second, and its wider 
sibling scored 156 cps. In NLQ, each 
came in at a respectable 56 cps. On our 
graphics speed test, these models came in 
with reasonably speedy scores: both pro- 
duced the halftone image in 94 seconds. 

Both HSPs produce very good graph- 
ics. The black or colored areas have a uni- 
form density and a nice depth of color. Un- 
fortunately the colors can appear to be 


CITIZEN HSP-S00 
CITIZEN HSP-550 








Citizen Amenca Corp., 2401 Colorado Ave., 
Surte 190, Santa Monica, CA 90404 , (800) 556- 
1234, (213) 453-0614 

List Price: HSP-500, $576 (including $79 color 
kit), HSP-550, $798 (including $99 color kit). 
Dimensions (HWD): HSP-500, 5x 17.5x 14.5 
in; HSP-550, 5 x 24.5x 14.5:n. 

Weight: HSP-500, 12.5 Ibs.; HSP-550, 17 Ibs. 
Emulations: Epson EX, FX, JX; IBM Propnnter II 
(9 pin) 

In Short: These reasonably pnced narrow- and 
wide-camage 9-pin pnnters produce good text 
and graphics speedily. Minuses include 
noisiness and muddy colors. 
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somewhat dirty, as if brushed ever so 
slightly by the black part of the ribbon in 
passing. This can be somewhat corrected 
by easing back on the paper thickness le- 
ver, but if you ease back too far the black 
lightens up and you start to loose the depth 
on the colors as well. A happy medium 
leaves you with a little of both problems. 
If you’re using just the black ribbon, 
you can start to see the limits of the HSP 
when you print fine cross-hatch patterns: 
the spaces between the lines start to fill ina 
little. But the quality is still quite good, 
some printers turn what should be a deep 
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gray shading into a solid black—the HSP 
doesn’t. 

The HSPs are noisy, so be prepared for 
a shrill, high-pitched whine. On the PC 
Labs noise test it registered a high 82 deci- 
bels. You can print in a quiet mode, but 
that means printing at half-speed. 

It might not be in vogue to buy a 9-pin 
dot matrix printer these days, especially 
now that 24-pin printers are coming down 
in price, but both HSP models offer such 
high-quality text and graphics that you 
won't give up much on this score. Add that 
you can have color printing and still keep 
the cost under $600 for the narrow-car- 
riage model and under $800 for the wide- 
carriage, and you've got a pair of printers 
that might make it worth it to break the 
fashion code. 


C. Itoh C-610 


by John R. Quain 

If you've ever attempted to teach someone 
how to parallel park, you'll appreciate the 
automatic paper-handling abilities of the 
C-610. C. Itoh’s 24-pin, narrow-carridge 
color printer won’t make you cringe when 
moving paper in and out of tight spaces or 
force you to feed it detailed instructions to 
move its tractors in the right direction. At 
$799, it’s a real deal. 

On the other hand, if you’re in the mar- 
ket for a reasonably priced four-cylinder 
model to get you from A to B with simple 
letter-quality output, you'll find the C-610 
a bit slow. There’s no high-speed draft 
mode. At 92 characters per second on our 
test, its draft speed is certainly acceptable 
but not speedy. The sans serif output in this 
mode, however, is a little on the light side; 
reading more than a couple of pages might 
make you wonder if you should visit your 
optometrist. In letter-quality mode, at 50 
cps on our tests, the type is clear but again, 
the letters are not quite as solid and dark as 
they could be. 

The color model we tested produced ac- 
curate halftones, as well as clean colors. 
No dot matrix printer is going to render 
true primary colors, but this one does quite 
well; it’s better than some others costing 
nearly twice as much—especially for add- 
ing panache to the odd bar graph or pie 
chart. There was some perceptible skew- 
ing in the lines between the color blocks on 
our benchmark tests, but it was minimal. 
Though some users may gripe that the C- 


610’s colors are a bit thin, the shades re- 
main clear and distinct. Compared with the 
other color dot matrix printers in this 
roundup, the C-610"s color output earned 
high marks. 

Color output will cost you more than a 
few dollars; it’ll also cost you some speed. 
The 192 seconds it took to complete our 
graphics test is not out of line for printers in 
this group, but it is nearly twice as slow as 
the same test completed in monochrome. 

The C-610 is intended for users who 
need output on a variety of forms, and this 
is where the C-610 excels. It allows you to 
set up multiform stock in an optional sheet 
feeder, set plain continuous-form paper 
parked in the back, and feed single sheets 
through the front. Most printers these days 
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claim automatic paper parking and zero 
tear-off, but the ease with which the C-610 
conducted itself here makes it a standout 
for those who require it to perform a vari- 
ety of tasks. 

Setting up the C-610 is relatively easy, 
and the user manual is helpful and lucid, 
though I’d dock it a few points for failing 
to include an index. The harmonica car- 
tridge doesn’t require surgeon’s gloves, 
and paper is easy to load and align. But 
you will have to be careful of how you set 
the color ribbon, which will print only one 
color if set improperly. A micro switch 
senses the presence of the color ribbon and 
automatically accommodates it—after you 
toy with a smail wheel on the printhead. 
Otherwise, no special instructions are re- 
quired to get the C-610 to deliver color in 





Price, performance, simplicity 
make MainLan the ideal small- 
office network 


You can have a small LAN without 
the huge investment or the mind- 
boggling complexity demanded by 
the expensive big-network “industry 
leaders.” And, you can do it with- 
out sacrificing any of the functions 
you have a right to expect from a 
full-featured LAN. 
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Why pay for a LAN solution 
that’s bigger than your problem? 


The answer is MainLan, from 
US Sage. MainLan is industry- 
standard NETBIOS compatible. 
MainLan has all the speed 
(4mbps) your small network needs. 
MainLan provides file transfer, disk 
and printer sharing, E mail, data 
security and network management 
without a dedicated server. And 
MainLan requires as little as 50K 
to operate. 

Best of all, MainLanis very simple 
toinstall and use. You can install the 
boards and software in 15 minutes 
or less and run your multi-user 
applications right away! 

MainLan, winner of a major 
British PC award in 1988, has the 
backing and the technical expertise 
of the Sage Group, the United 
Kingdom's market-share leader in 
low-cost LANs and PC software. 
Contact US Sage for further details 






















and the dealer or distributor 
nearest you. 

US Sage, 2005 Tree Fork Lane, 
Suite 125, Longwood, FL 32750. 
Phone 407/331-4400; 

FAX 407/331-4406. 


MainLan 
The Big Breakthrough 
In Small Networks 


800-999-6770 
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in Some pointing devices 
feel quite alien. 
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When we put our minds to 
designing the next generation of 
pointing devices, we started 
with our hands. it turns out that 
TrackManis built thumbs have over twice the muscle and agility of 
the way you are. other fingers—which only go up and down. 





We tested dozens of prototypes. None beat the 
body you see before you. A trim 4.25" x 5.25) fully 
equipped with a low-inertia, lightweight ball {placed 
under the thumb), three buttons 

(under the fingers), and room 

to rest the hond. 


TrackMan is smart. too: 
adjustable from 50 to over 
4 15,000 d.p.i.resolu- 
\ tion {default at 300); 
‘) on-the-fly ballistic driver; lots of built-in 
| menus to speed up popular keyboard based 
applications. Even a shell for Lotus 1-2-3” 





Simple to install, this stationary mouse is 
compatible with all other top-selling mice. 
TrackMan is guaranteed to work with any 
application on a 256K IBM (or compatible) 
personal computer. Price? $139" complete 
with Satisfaction Guarantee, and 7-Days- 
A-Week Product Support. 


For further information call: 


800-231-7717 
In California: (800) 552-8885 . 
In Canada: (415) 795-8500 
In Europe: ++41-21-869-9656 , 
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EDITOR'S CHOICE 


C. toh Electronics Co., 2505 McCabe Way, 
Irvine, CA 92714-6297; (800) 347-2484, (714) 
660-1421. 

List Price: $799 

Dimensions (HWD): 8 25 x 18 x 19 in. 
Weight: 26 5 lbs. 

Emutations: Epson LO-2500, IBM Propnnter 
XL. 

In Short: Though its letter-quality output could 
stand some unprovement, the C-610's color 
output, fine paper-handhing ability, and low price 
make it a good choice. 
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the Epson LQ-2500 emulation. 

The control panel of the C-610 has 
membrane keys, which may guard against 
sticky fingers, but I’m not a fan. Although 
the printer allows you to set features such 
as the slash zero and proportional spacing 
from the front panel, in order to access the 
LCD menu, the user must first power-off 
the printer and then power-up while hold- 
ing down one of the keys—an inconve- 
nience that | could do without. 

At $799, the C-610 is a bargain, and its 
paper-handling skills and above-par color 
output make this model a must to test 
drive. 


Epson LQ-2550 


by Bruce Brown 

Searching for a wide-carriage printer that 
does everything well? Looking for high- 
quality NLQ print and color? If your an- 
swer to these two questions is yes, take a 
close look at the Epson LQ-2550. Epson’s 
top 24-pin dot matrix printer has under- 
gone only minor changes since last year, 
picking up legal and Korean character sets 
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as well as accessibility to a muitifont mod- 
ule, but this $1,499 unit is still the good 
deal it was last year. 

The LQ-2550 emulates only the Epson 
LQ series, using the standard ESC/P code 
set. As befits its high price, the LQ-2550 
includes a good selection of resident fonts, 
including Epson draft, Roman, sans serif, 
Courier, Prestige, Script, OCR-A, and 
OCR-B, all available in 10 and 12 pitch 
(characters per inch). All but the OCR 
fonts come in 15 pitch, and all but the draft 
font in proportional mode. You can also 
buy Epson’s $99 multifont module to pick 
up Epson’s two Orator fonts. 

The NLQ print quality is as good as it 
gets with 24-pin dot matrix printers. Use a 
fresh ribbon, and the only thing that’l! beat 
you is a laser or true LQ printer. The LQ- 
2550 automatically senses paper thickness 
and adjusts the printhead-to-platen dis- 
tance for best results. Graphics printing is 
very good, with nice color separation and 
definition. And it’s fast—at 55 seconds, it 
handled graphics faster than any other col- 
or dot matrix reviewed here. 

The LQ-2550’s speed is decent for a 
24-pin printer. In 10-pitch NLQ mode, the 
LQ-2550 scored 68 characters per second, 
75 cps in NLQ proportional, and 105 cps 
in draft mode. The built-in print buffer is 
8K, up to four pages of normal print de- 
pending on your word processing pro- 
gram. The LQ-2550 is fairly quiet, regis- 










Epson LQ-2550 
Fonts & Features 
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10 cpi 
12 cpi 
Compressed 
Proportional 


tering only 68 decibels in the PC Labs 
noise level test largely because of sound- 
deadening materials in the case. 

The LQ-2550 is a big, chubby printer. 
It weighs in at 44 pounds and measures 
8.25 by 27.5 by 21 inches (HWD) without 
a cut-sheet feeder. Both parallel and serial 
printer interfaces are standard, as is an in- 
ternal push tractor. A $79 external pull 
tractor is available, as is a $449 dual-bin 
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Epson America Inc., 2780 Lomita Bivd., 
Torrance, CA 90505; (800) 922-6911. 

Ust Price: $1,499. 
Dimensions (HWD): 8.25 x 27.5 x 21 in. 
Emulations: Epson LQ. 

in Short: The LQ-2550 is Epson's high-end, 24- 
pin, wide-camage pnnter. If you have a normal 
range of office dot matnx printing needs, 
including temfic-ooking near-etter-quality fonts 
and color, this excellent printer will do very nicely. 
Upgrades over last year's version include a legal 
character set, a Korean character set, and the 
capability of using an opbonal muttifont module. 
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cut-sheet feeder that takes 60 sheets of 20- 
pound paper in the front bin for letterhead 
and 150 sheets in the rear bin for blank sta- 
tionery. They may not call it SmartPark on 
this printer, but the LQ-2550’s paper park- 
ing system works equally as well as the ad- 
mirable SmartPark system on some of the 
other newer Epson printers. 

The SelecType control panel on the 
LQ-2550 consists of 12 buttons, 15 lights, 
and a 20-character LCD menu. The menu 
lets you change 20 printer settings and save 
up to four macros. The LQ-2550 comes 
preset with macros for draft, letter quality, 
small-pitch spreadsheet printing, and 
graphics, but for other preferences, the 
macros are easily changed. 

It’s easy to install the clamshell-style 
ribbons in the LQ-2550. A black fabric rib- 
bon rated at 23 million characters costs 
$15; a 100,000-character single-strike film 
ribbon is $22, and a four-color ribbon costs 
$28. With the four-color ribbon you can 
print up to seven colors. 

The LQ-2550 is a praiseworthy 24-pin 
office-quality dot matrix printer. If you’re 
in the market for a 24-pin printer, start 
looking here first-—you may find no rea- 
son to look further. 


Facit B3550C 


by Catherine D. Miller 

The $1,595 Facit B3550C is an 18-pin col- 
or printer designed for offices that move a 
lot of data but also need to print the occa- 
sional letter. Like the Facit B2400 (re- 
viewed in this issue), the Facit B3550C 
distinguishes itself with excellent type 
quality and an elegant configuration proce- 


on Soting up this wide-carriage printer for 
use is fairly trouble-free. Continuous-feed 
paper can be loaded from the bottom or 
back of the printer. The Facit B3550 sup- 
ports a one-inch-wide long-life black rib- 
bon, rated for 7 million characters, and a 
four-color ribbon, meant to print 1.4 mil- 
lion characters. We performed our tests 
with the four-color ribbon installed. (An- 
other version of the Facit B3550 that ac- 
cepts a one-half-inch black ribbon rated for 
4 million characters is available for 
$1,495.) 

The Soft Setup procedure is used to 
configure the printer for a color ribbon, pa- 
per format, emulation mode, and serial 
communications options. Accessed by 
buttons on the control panel, it works the 
same way as the Facit B2400’s: dedicated 
Yes and No keys are used to select or reject 
configuration options. The setup portion 
of the B3550€C control panel adds a Trans- 
parent Mode button that enables the ma- 
chine to print in high-speed draft mode, as 
well as a Hex Trace Mode in which the 
B3550C types the hexadecimal code for 
each character printed. The addition of an 
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COLOR DOT MATRIX 


Exit button allows you to leave the config- 
uration menu at any time. 

The control panel has a pitch-control 
dial that enables you to override the pitch 
commands sent by your computer. This 
dial lets you set the pitch to 10, 12, 15, 
16.7 cpi or proportional spacing in draft 
mode and to 10, 12 cpi or proportional 
spacing in NLQ mode. If the dial is in the 
default position, the printer accepts pitch 
commands from your PC. 

Paper ausittiggity is another strong feature 
of the B3550. The Line Feed button dou- 
bles as the Park control, and the Form Feed 
button doubles as a Load control. Pressing 
the On-/Off-Line and Line Feed/Park but- 
tons at the same time parks fanfold paper, 
while pressing the On-/Off-Line and Form 
Feed/Load buttons at the same time re- 
loads the paper after parking. Paper park- 
ing couldn’t be easier. Additionally, the 
tractor can be pushed or pulled to change 
the direction in which the paper moves. 


The Facit B3550C 
cranked out the highest 
text speeds among coior 
dot matrix printers. 


Optional $175 single-bin and $225 dual- 
bin sheet feeders are also available. 

A lever to vary the gap between platen 
and printhead is located inside the cover, 
on the left side. The Facit B3550 handled a 
three-part carbon form and cardboard 
stock beautifully. 

The Facit B3550C emulates the Epson 
FX/JX series and the 9-pin IBM Pro- 
printer. It also has two additional emula- 
tions—Facit and Facit/Epson—that are 
carried over from the early PC printer days 
when the major printer manufacturers 
were still vying to become the standard. 
Printing the scanned photo in 160 seconds, 
it’s not particularly swift for graphics. On 
text speed tests, however, the B3550C 
cranked out the highest speeds in the color 
dot matrix roundup: 181 cps (Epson emu- 
lation) and 181 cps (Proprinter emulation) 
in draft mode. In high-speed draft mode, 
its performance was even better, clocking 





__ FacitInc,, 400 Commencal St., P.O. Box 9540, 
Manchester. NH 03108-9540; (603) 647-2700. 
List Price: $1,595. 

Dimensions (HWD): 7 x 24.5 x 15,7 in. 
Weight: 33.1 ibs. 
Emutations: Epson FX/JX, Fact, Facit/Epson, 


IBM Proprinter (9-pin| 

In Short: The Facit B3550C is a 
tugged 18-pin pnnter that does a good jab with 
color pnniting and graphics. Designed for offices 
that need to print large quantites of data but wan 
better type quahty than that of a ine pnnter, the 
Facit 83550 pnnts text speedily in draft mode, 
though not swittty n NLQ. 
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in at an impressive 191 cps while emulat- 
ing the Epson and 192 cps in Proprinter 
emulation. Print quality, however, doesn’t 
suffer at all. Speed fell off drastically in 
NLQ mode to surprisingly low levels: only 
45 cps in both emulations. 

Only Courier and Elite typefaces are 
built into the Facit B3550C, but it can print 
italic enhancements, and nine font cards 
are available for $95 each. It also accepts 
user-defined and downloaded characters. 

At 74 decibels in draft mode, the Facit 
B3550C is relatively quiet. For times when 
quiet operation is more important than 
speed, a low-noise button on the control 
panel reduces the noise level along with 
the printer’s speed. 

Like the Facit B2400, the quadrilingual 
(English, French, German, and Swedish) 
user manual for the B3550C depends on 
diagrams to explain procedures. A more 
thorough Programming Manual must be 
requested separately. 

The Facit B3550C is a durable printer 
meant to handle a heavy printing load. Its 
great paper-handling capabilities, nice 
type quality, and elegant configuration 
procedures make it a good printer to share 
in a busy office. 
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Fortis DQ4215 


by Bruce Brown 

The DQ4215 is Fortis’s top-of-the-line 24- 
pin dot matrix printer. At a list price of 
$949, the DQ4125 is a large printer obvi- 
ously intended for heavy use. Equipped 
with the optional color kit and dual-bin 
cut-sheet feeder, the DQ4215 is sufficient 
to meet most office printing needs. 

The DQ4125 is Epson LQ-2500- and 
IBM Proprinter—-compatible. It passed the 
compatibility tests for graphics and charac- 
ter modes and was able to print the IBM 
high-order character set as well, missing 
only the single delta symbol that most oth- 
er printers skip as well. 

Four character fonts are built into the 
DQ4215—a draft font and three NLQ 
fonts: Courier, Gothic, and Prestige. All 
fonts are available in 10-, 12-, and 15- 
pitch (characters per inch) and as propor- 
tionally spaced fonts, as well. You can 
condense the 10-character-per-inch font to 
17.1-cpi type for spreadsheets or any other 
output where you want lots of characters 
printed across on the same line. An option- 
al $79 character-font cartridge adds Script 
and Orator fonts. 

The DQ4215 prints admirably full and 
clear near-letter-quality type, but it’s not a 
speedster. In draft mode, the top speed at 
10 cpi is 100 characters per second. NLQ 
print pumps out at 40 cps, and proportional 
NLQ hits just 45 cps. If you load up the 
DQ4215 with extra memory, the $99 color 
kit, and a $299 single-bin cut-sheet feeder, 
you take the list price of the printer system 
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past $1,400, at which point the slower- 
than-100-cps performance raises at least 
an eyebrow. 

The DQ4215 can take paper in a variety 
of ways. Single sheets up to 17 inches 
wide are fed into a slot on the bottom front 
of the printer. Continuous-form paper up 
to 16 inches wide is fed either from the rear 
of the printer, with the tractor unit pushing 
the paper, or from the bottom, with the 
tractor pulling the paper past the platen. 
This flexibility is admirable, and the trac- 
tor pulling is especially good with multi- 
part forms, although in our tests the 
DQ4215 worked just fine with multipart 
forms pushed by the tractor from the rear 
of the unit. To aid in loading continuous- 
form paper from the rear, the printer’s sin- 
gle-lever paper-loading and -parking 
mechanism works very well. Optional cut- 
sheet feeders include the $299 150-sheet 
single bin unit and a second bin 150-sheet 
add-on for an additional $229. 

If you use the optional $99 color kit, 
which was included in the unit we tested, 
you can use the four-color ribbon, which 
has red, yellow, blue, and black. These 
clam-style ribbon cartridges cost $18 
each—less than many other vendors’ color 
ribbons. Loading is easy, and you 
shouldn’t even get your fingers dirty. With 
the color ribbon, you can print seven col- 
ors: the four ribbon colors plus purple, 
green, and orange, which come from 
mixes of the other four colors. The color 
sample showed clear separation of the var- 
ious colors in Epson LQ2500 mode. It 
handled the graphics test pretty quickly, in 
just | minute and 5 seconds. The normal 
black fabric ribbon costs $7. 

Like Fortis’s less-expensive printers, 
the DQ4215 has a control panel with a 16- 
character LCD screen, six flush buttons, 
and four indicator lights. You can save two 
sets of printer-function menu selections as 
Default Menu #1 and #2. 

The DQ4215 requires a fair amount of 
surface space. At 7 by 25.75 by 16 inches, 
the 23-pound Fortis is movable, but you 
won’t move it often. Parallel and 6-pin 
DIN serial interface ports are standard. 

The standard 24K memory buffer can 
be increased to the maximum of 56K with 
the addition of a $60 32K option. If you're 
going to use the DQ4215 for heavy word 
processing duty, the expanded memory 
buffer makes sense; this allows 28 pages or 
so of text to be held in the printer’s memo- 
ry until printing, giving you control of 
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Fortis Information Systems tnc., 6070 
Rickenbacker Rd., Commerce, CA 90040; (213) 
727-1227 

List Price: $949 (including $99 color option). 
Dimensions (HWD);: 7 x 25.75 x 16 in 


Weight: 23 ibs 

Emulations: Epson LQ-2500, IBM Proprinter 
XL24 

In Short: The Forts DO4215 is a top-of-the-line, 
24-pin, wide-camage pnniter compatible with a 
range of Epson and IBM pnnters. With the 
optional color kit, the DO4215 ts compatible with 
the Epson LQ2500. This relatively heavy-duty 
printer produces gorgeous type with three 
business-like letter-quality fonts. 


CIRCLE 638 ON READER SERVICE CARD 


your computer for other tasks that much 
sooner. If you use a word processing pro- 
gram with its own background printing fa- 
cility, this feature is less important than 
with programs that wait until all printing is 
finished before returning control to you. 

The Fortis DQ4215 is a full-featured, 
24-pin, wide-carriage printer that has the 
requisite bells and whistles befitting its 
price and its role as head of its vendor’s 
line. I wish it were just a bit faster. 


Fujitsu DL4400 


by Bruce Brown 
When the price of a dot matrix printer ap- 
proaches the level of low-end lasers, it had 
better offer very good type as well as other 
inducements. The wide-carriage Fujitsu 
DLA400, the company’s top 24-pin print- 
er, has a combination of great print, very 
good graphics, very good speed, several 
ways to handle paper, and color-printing 
capability. It isn’t cheap, but there’s a lot 
to like in the DL4400. 

Our test unit lists for $1,399 with the 
color option. Color is not auser-installable 
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You're looking at the only mouse in 
the world with on-the-fly ballistic 
drivers, adjustable resolution (50 to 
over 15,000 d.p.i.), 35 free mouse 
menus, a super-lightweight self- 
cleaning ball, and a 1,000 mile road 
test (really). 


It’s also the world’s most comfortable 
mouse, according to PC Magazine. 


And it’s yours for $99. 


How do we doit, and provide 7-days- 
a-week unlimited support, anda 
Satisfaction Guarantee? 


Economies of scale: we're the only 
major mouse marketer to make 
our own mice, and sell them 


to millions of PC users around the 
world, and many leading computer 
companies. 


For information: 800-231-7717 


In California: 


LOGITECH 
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Alexander the Great. 





In 354 BC, you needed to conquer 
Western Asia, Persia, and India to make a 
great impression. 

Today, all that’s required is a Ricoh PC 
LASER 6000/PS* 

The PC LASER 6000/PS offers you the 
kind of output your input deserves. Sharp. 
Bright. And bold. The reason is because we 


6000/PS story can't be told in just black and 
white: It also has the ability to print complex 
graphics and give you capabilities never 
' £ __ before realized on 
© 2300 dpi laser 


designed a printer that doesn't scatter its 
toner like other personal laser printers do. 
So black is really black. White is truly 
white. And every shade of — 
grey can be distinguished =a - 


upto the most minuscule - <  _* printer. Hairline rules. 
of percentages. =x High resolution renderings. — 
But the whole PC LASER =-==== — Scallable fonts. 


For teat matinadcleg cantact fice Corporatian. The Raced name and fogo ave rapuerad tredemants of Ricah Cosporamon. The Recoh PC LASER O00, PS b.9 tradamart of Rrook Corporation PostScript a a reptatared (raciemark of Adobe Systoms tne. Laser Jet Seriss 1] wa reguterest Eradernart of the Hewtstt-Packand Company. 


"gap wees 


Alexander the not so great. 





. And point reproduction so small you have to The PC LASER 6000/PS will support a 

,. squint to believe it. : wide array of Macintosh" software. It’s also 
Obviously the PC LASER 6000/PS hasa compatible with the IBM* PC/XT"/AT* 

| flair for the creative, but let's get down to standard. And it’s even capable of handling a 

| business. When it comes to printing text,the small LAN network. No small feat for 

| PCLASER 6000/PS can be switched from something this small. . 

| PostScript’ to HP LaserJet” Series II So, let’s face it. If you've been looking for 

) emulation right from your computer. a personal PostScript laser printer that Il do 


‘Mectrborh is 9 regaternd tredemarit of Apple Compattr, inc IBM and PC AT are megqutered trademarks and PC XT «0 Urndemark of Hit Corporation © 100 Ricod Corporahon 


CIRCLE 470 ON READER SERVICE CARD 


everything you want it to do. Professionally, 
And artistically. There's one that can do it all. . 
The Ricoh PC LASER 6000/PS. It’s great. 

For more information call 1-800-26-RICOH | 
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Canada. © Where Imagination Becomes Reality \ 
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Fonts & Features 
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upgrade. You can buy the same printer 
without color for $1,199, but the model 
designation remains the same. The printer 
weighs a hefty 39.7 pounds and measures 
9.25 by 22.5 by 18.75 inches. If you add 
options like sheet feeders, be sure to leave 
at least a couple of feet of free space above 
the base printer dimensions. 

The DL4400 includes Epson LQ-2500 
and IBM Proprinter compatibility. It is 
also compatible with the Fujitsu DPL24C 
command set, but we have no test for mea- 
suring that emulation. The DL4400 reads 
the codes for both 9- and 24-pin Pro- 
printers with the same resultant fine char- 
acter printing. Our graphics sample print- 
ed in Proprinter 24-pin mode was a bit 
shortened, while it was beautiful in Pro- 
printer 9-pin and in both Epson modes. 
Color separation was terrific. 

Resident fonts include draft, boldface, 
Correspondence, Courier, Prestige Elite, 
and Pica; boldface is a proportional-space 
font, and the last four fonts are NLQ fonts. 
In draft mode, the DL4400 measured a 
swift 121 characters per second; in the 
slightly fuller Correspondence typeface, 
91 cps; in NLQ, a commendable 67 cps; 
and in proportional NLQ, still a very good 
67 cps. 

The DL4400’s fonts are normal busi- 
ness-quality standard fonts, but if you 
want others, Fujitsu sells seven font car- 
tridges, all with bitmapped fonts, ranging 
in price from $50 to $145 for a six-font 
unit. 

Standard interfaces include both Cen- 
tronics parallel ports and a standard 25-pin 
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serial port, configurable up to 19,200 bits 
per second. 

The DL4400 uses $16 black fabric, 5- 
million-character ribbons for most work; 
$19.95 single-strike mylar ribbons for 
highest print quality demands; and $40 
four-color ribbons. There are two other 
ribbon options—a $55 four-color ribbon 
for creating transparencies and a long-life 
15-million-character black fabric ribbon 
for $30. 

Pressure feed and an internal push trac- 
tor are standard. Paper feeds from the rear 
or the bottom of the machine. You can also 
buy an extemal pull tractor for $160; a sin- 
gle-bin, 160-sheet capacity cut-sheet feed- 
er, which will also hold 40 to 50 envelopes 
instead of paper, for $315; and up to two 
more additional 100-sheet bins as add-ons 
for $175 each. The widest paper the 
DLA400 can handle is 16.5 inches wide 
and rated up to 26 lbs. I had no trouble at 
all printing on the multipart forms or on 
card stock with the standard push tractor. 
A single load/unload button allows for a 








FUJITSU DL4400 





Fujitsu Amenca Inc . 3055 Orchard Dr., San 
Jose, CA 95134, (408) 432-1300. 

List Price: $1,399 

Dimensions (HWD): 9 25 x 22.5 x 18.75 in. 
Weight: 39.7 Ibs 

Emulations: Epson LOQ-2550, IBM Propnnter 
XL24, IBM Propnnter (9-pin), IBM Propnnter (24- 


pin) 

In Short: The Fujitsu DL4400 is a heavy-duty 24- 
pin dot matrix printer. The tested und included 
color pnnting capability, a monochrome version 
costs $200 less. The character pant quality 1s 
excellent, as are the graphics. The DL4400 ts a 
speedy pnnter with loads of options for expansion 
and specific printing applicahons. 
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smooth parking operation. 

The Fujitsu's control panel uses a two- 
line 24-character LCD menu, with seven 
flush buttons and three LED indicators. 
You can control all printer settings from 
the control panel and save two full setting 
configurations in nonvolatile memory as 
permanent options for special tasks. These 
settings are permanent in the sense that 
they don’t go away when you tum the 
printer off, although you can change them 
at any time yourself. The DL4400’s stand- 
ard print buffer is an ample 32K; there is no 
memory upgrade option. 

Some people find it hard to justify 
spending more than $1,000 for a dot ma- 
trix printer in these days of low-priced la- 
sers. But a printer like the Fujitsu DL4400, 
which delivers good type relatively quick- 
ly with lots of versatility, isn’t hard to justi- 
fy. No dot matrix printer can produce la- 
ser-quality output, but if you already have 
a laser printer and need a general-purpose 
machine, the DL4400 is an interesting al- 
temative. 


Genicom 1040 


by M. David Stone 

It’s a rare occasion when you can take a 
printer out of the box, set it up with hardly 
a glance at the manual, and run it through 
the entire suite of PC Labs tests without a 
problem. It is rarer still for the same printer 
to produce letter-quality text, crisp graph- 
ics, and solid color output—all at reason- 
able speed and acceptable noise levels. 
The $1,924 24-pin wide-carriage Geni- 
com 1040 is just sucb a printer. 

The 1040 is a letter-quality black-and- 
white printer with an optional color capa- 
bility. The black-and-white version is 
$1,799, and the color upgrade kit costs an 
additional $125 (including the $48.70 col- 
or ribbon). Although the color upgrade is 
normally installed by the user, Genicom 
provided the review unit with the upgrade 
already installed. 

Setting up this printer is nearly trivial. 
The paper path for the built-in push tractor 
is unambiguous, and the tractor itself is 
easy to load and adjust. Installing the rib- 
bon is a little trickier, but you can learn ev- 
erything you need from a quick glance at 
the illustrations in the manual. 

As shipped, the 1040 wakes up in Ep- 
son LQ-2500 mode and uses the printer’s 
parallel port. If those are the settings you 
want, all that remains is to plug in the cable 
and power cord, turn on the printer, and 
start printing. 





Announcing the 
marriage of 
Forms and Database. 


Xerox FormBase 
Talk about a marriage of convenience: here's 
one software program that makes creating a 
database as easy as drawing a form. 


We call it Xerox FormBase, because it 
combines a versatile forms program with a 
powerful database. As you create a form, 
FormBase automatically creates an 
underlying database to match. So you can 
build, store, and manage forms and data 
faster than ever before. 


FormBase is powerful. In fact, there are 


virtually no program limits on the number 
of fields, the number of characters within 
a field, or the number of rows ina table. 


FormBase’is easy to use. It runs under 
Microsoft Windows, so you have the 
assistance of pull-down menus, dialog 
boxes, and function keys. 


There are no Janguages, definitions, codes or 
indices to learn, because your forms are your 
interface to the database. Change your form 
and the database is restructured 
automatically, 


FormBase redefines farms processing into 
an entirely new class of software. It’s 
brought to you by Team Xerox, who brought 
you the internationally acclaimed Xerox 
Ventura Publisher. 


So call 1-800-822-8221 (in Canada: 1-416- 
733-6589) for more information on how to 
put FormBase to work for you. Chances are, 
it will be a long-lasting relationship. 


Team Xerox. 
We document the world. 


XEROX® is a registered trademark of XEROX CORPORATION FormBase 1s a trademark of Columbia Software, Inc., Northridge, CA. CIRCLE 340 ON READER SERVICE CARD 
Ventura Publisher 1s a trademark of Ventura Software, Ine. © XEROX CORP. 1989 





if you want to change the emulation to 
IBM Proprinter XL24 or ANSI, or use the 
serial port, you have to flip some DIP 
switches. Even this step is reasonably mi- 
nor, however. The instructions are easy to 
find in the manual, and the switches them- 
selves are readily accessible from the front 
of the printer. The only oversight is that the 
switch functions aren’t clearly identified in 
the printer itself. 

Happily, the lack of labeling is con- 
fined strictly to the DIP switches. Like 
many printers, the Genicom 1040 includes 
atwo-character LED with such cryptic sta- 
tus codes as F4 and C4. Unlike most such 
printers, however, the translations are 


Genicom 1040 
Fonts & Features 


IBM Proprinter X24 





10 epi 
12 cp) 
Compressed 
Proportional 


10 epi 
12 cpi 
Compressed 


Proportionat 





clearly listed on the front panel. A second 
LED shows the current pitch (10, 12, 15, 
17, or 20 character per inch) or displays 
‘*PS”* for Proportional Spacing or **PC’* 
for Proportional Condensed. 

Front-panel membrane switches in- 
clude the usual on-line/off-line, line feed, 
and form feed buttons, as well as the less- 
common controls for changing pitch, font, 
and print quality. In addition, there is a set 
of clearly labeled paper-handling controls. 
These allow you to load tractor-feed or sin- 
gle-sheet paper to the top of the form, to 
park continuous-form paper out of the way 
to allow for single sheets, and to momen- 
tarily advance continuous-form paper to 
tear off the page. 

This impressive set of paper-control 
features is a suitable complement to the 
printer’s paper-handling abilities. In addi- 
tion to the built-in push tractor and friction 
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GENICOM 1040 





Genicom Corp., Genicom Dr., Waynesboro, VA 
22980; (800) 535-4364, (703) 949-1000. 
List Price: $1,924 (including the $125 color 
upgrade kit). 
Dimensions (HWD): 6 9x 22.75 x 15.75 in. 
Weight: 35 4 ibs. 
Emulations: ANSI, Epson LQ-2500, IBM 

XL24 


tn Short: Worth its pnice tag, the Genciom 1040 
produces good color, letter-quality, and draft- 
quality text at a healthy chp. The unit also offers 
sophisticated paper handling and impact printing 
for multipart forms. A sold all-purpose printer. 


CIRCLE 640 ON READER SERVICE CARD 


feed, you can get one of three optional 
sheet feeders: a single-bin model for $440, 
a dual-bin model for $735, or a dual-bin- 
plus-envelope-bin version for $975. Ca- 
pacities are 150 sheets per bin or 50 enve- 
lopes for the envelope bin. 

Still another paper-handling option is a 
$129 external tractor for the alternate, bot- 
tom-feed paper path. You may prefer this 
for printing on heavy paper or multipart 
forms, though the built-in tractor handled 
both of these without problems on our 
tests. 

The only resident typeface in the 1040 
is Brougham, a close cousin to Courier. 
The printer does have a font-card slot un- 
der the front-panel controls; as of this writ- 
ing, Genicom sells one font card (not pro- 
vided for review). Additional cards are 
promised for the near future. 

As already indicated, the output quality 
on the Genicom 1040 is superb. On PC 
Labs tests, draft-quality text was easily 
readable and letter-quality output was un- 
usually dark and crisp, with individual 
characters looking almost fully formed. 
Graphics output was similarly impressive. 


All solid areas, both in color and in black, 
were nicely filled in; cross-hatched areas 
and pattems retained all their detail, and 
the scanned photo retained both detail and 
shading. 

On the PC Labs speed tests, the 1040 
came in with good scores: under the Epson 
emulation, 114 characters per second for 
high-speed draft, 103 cps for draft, and 66 
cps for letter-quality—an eminently read- 
able, |2-pitch, draft-quality mode. 

The Genciom 1040 offers a lot of pluses 
with no important minuses. It will give you 
color, letter-quality, and draft-quality text, 
sophisticated paper handling, and impact 
printing for multipart forms. If what you 
need is a single all-purpose printer, the 
Genicom 1040 is a good bet. 


Star Micronics 
NX-1000 Rainbow 


by Luisa Simone 

The Star Micronics NX-1000 Rainbow 
squeezes a lot of performance out of only 9 
pins. This $379 printer delivers three near- 
letter-quality typefaces, color printing ca- 
pabilities, and both Epson LX-800 and 
IBM Proprinter (9-pin) emulations. 

The printer powers up in draft mode, 
but you can use the membrane panel locat- 
ed on the front of the printer to choose be- 
tween Courier, Orator, and sans serif NLQ 
typefaces. Furthermore, the individual 
green LEDs clearly indicate both the type- 
face that is currently selected and the pitch, 


Star Micronics NX-1000 Rainbow 
Fonts & Features 
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which can be pica, elite, compressed, or 
proportional. 

Although the type produced by the NX- 
1000 displays the rough outlines that are 
characteristic of 9-pin dot matrix printers, I 
found the various typefaces to be highly 
legible, individually distinct, and visually 
pleasing. I especially liked the Orator type- 
face, which you can print as either conven- 
tional upper- and lowercase characters or 
as a more unusual small-caps typeface. 

Setting up the NX-1000 takes about 15 
minutes and requires that you flip a few 
DIP switches. The switches control the 
printer’s most basic configuration, such as 


STAR MICRONICS 
NX-1000 RAINBOW 








Slar Micronics America Inc., 420 Lexingion Ave., 
#2710, New York, NY 10170; (212) 986-6770. 
List Price: $379 

Dimensions (HWD);: 4.5 x 15 x 12:n. 

Weight: 10.3 Ibs. 

Emuiations: Epson FX, Epson EX-800, Epson 
LX-800, {8M Proprinier (9-pin) 

In Short: With three near-letter-quality typefaces, 
color capability, and basic paper-handiing 
features, the NX-1000 Rainbow is worth senous 
consideration Irom individuats looking lor an 
average business printer. If you don't need color, 
check out the older NX-1000 Multi Font, which is 
slill available for a lis] price of $299. 
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IBM Proprinter versus the Epsan LX emu- 
lation. This is also the point at which you 
must choose either [1- or 12-inch paper 
length and whether or not to engage the op- 
tional-bin sheet feeder (which costs $107, 
holds 50 sheets, and works like a charm). 
An unusual DIP-switch selection allows 
you to convert the printer’s 4K of memory 
from a data buffer to a storage area for up 
to 192 downloadable characters. Star Mi- 
cronics supplies the memory, but you must 
rely on third-party font manufacturers to 
supply the typeface. 
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Any other functions that you may need 
in the course of operating the NX-1000 can 
be accessed either from the front control 
panel or with software codes. In fact, the 
ingenuity with which the four keys on the 
control panel are combined allows so 
many different functions that it gets con- 
fusing. For example, holding down the 
Print Pitch key and pressing the Paper Feed 
button automatically parks the fanfold pa- 
per. But holding down the Print Pitch and 
Paper Feed buttons and pressing the On- 
Line button will clear the printer’s buffer. 

Star Micronics supplies a handy crib 
sheet for the forgetful among us. This 6- by 
8-inch card clearly diagrams the myriad 
functions of the control panel, including 
how to lock in the typeface and pitch so 
that a troublesome software program can’t 
override the panel selection. 

The front panel also controls the paper- 
parking function, which allows you to feed 


The Star Micronics NX- 
1000 Rainbow supplies a 
crib sheet, which 
maps out the myriad options 
on the front panel. 


single sheets without unloading the fanfold 
paper. To a large extent, this mitigates the 
awkward manner in which you must load 
fanfold paper—titerally removing the back 
cover in order to gain access to the re- 
cessed tractor-feed mechanism. Since the 
whole printer weighs only 10.3 pounds, it 
is no surprise that the tractor feed feels a lit- 
tle flimsy—but even with a multipart form 
loaded, it worked without a hitch. 

Most of the time, you will simply con- 
figure your software to use the appropriate 
emulation mode, never giving the escape- 
code sequences for the NX-1000 a second 
thought. But the NX-1000 is forgiving of 
finicky older programs that can’t handle 
either the Proprinter or Epson LX-800 em- 
ulations or that may not have color drivers. 
Star Micronics allows straight ASCII char- 
acters enclosed in double parentheses to be 
interpreted as printer commands. Just en- 





EDITOR'S CHOICE 


e C. Itoh C-610 
e Star Micronics XB-2415 
Multi Font 


Color dot matrix printers, which 
average $100 more than their 
monochrome counterparts, often 
represent the vendors’ top-of-the-line 
models, with color being just one of 
the extra features. When picking 
Editor’s Choice selections from 
among the 15 color dot matrix printers 
that we reviewed here, we screened 
first on the quality of color output, 
then on text speed and quality, and 
finally on the price. Two 24-pin color 
models—C. ltoh’s C-610 and Star 
Micronics’ XB-2415 Multi Font— 
made Editor's Choice, and two other 
models—Epson’s LQ-2550 and 
Genicom’s 1040—received 
honorable mentions. 

At $799, the narrow-carriage C. 
Itoh C-610 is the cheapest 24-pin 
color dot matrix printer in this 
roundup. Ata tested draft speed of 92 
characters per second, it’s a bit slow, 
and its text output is average. Yet it’s 
easy to use and offers excellent 
forms-handling capabilities, such as 
zero-forms tear-off, paper parking, 
and single-sheet feeding. For color 
output, the C-610 is a real bargain. 

Another bargain is the $1,049 
wide-carriage Star Micronics 
XB-2415 Multi Font. In addition to 
producing decent color output, it has a 
lot of interesting fonts, plus good 
paper-handling capabilities. Ata draft 
speed of 110 cps, this is the fastest of 
the four color dot matrix printers we 
admire. 

Honorable mentions go to two all- 
purpose, higher-priced wide-carriage 
24-pin printers, the $1,499 Epson 
LQ-2550 and the $1,924 Genicom 
1040. The extra money won’t buy 
you better color, but it will buy you 
more-rugged construction, nore font 
possibilities, extra-sophisticated 


_ paper handling, and excellent text 


output. Draft speeds are reasonably 
fast; the Epson performed at 105 cps, 
and the Genicom came in at 103 cps. 
Both are excellent machines packed 
with features, but they’ re very 
expensive. In this price range, 
wouldn't you rather have a laser? 





More Typefaces! 


@ More than 100 inclnded free 


Club, The Font Company, Treacyfaces:. 


More Clipart! 


@ More than 300 are included free (over 6 
Mbytes!) 

@ More than 10,000 compatible images are 
available from: ArtRight, Casady & Greene, 

prea faker Dynamic Graphics?1 Yap 

‘+ Club, Marketing Graphics Inc. , Metré 
Image Base, Micromaps, Mutti- Ad gWew 
Vision, T-. Maker, . 3G, 4. 
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Corel DRAW has rapidly received acclaim as 
the most exciting graphics package in the 
industry - with ease of use, versatility and 
speed that exceeds even Macintosh programs! 


Now version 1.1 rockets even further ahead 
with unprecedented value and capability. We 
bundle in a phenomenal amount of free 
typefaces and clipart images that would normal- 
ly cost thousands of dollars. In addition, our 
new type converter enables thousands of addi- 
tional fonts to be incorporated. Furthermore, 
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virtually unlimited clipart is available with 
over 10,000 images supported from 12 leading 
clipart vendors . 

Corel DRAW is the ideal illustration partner to 
Ventura®, Pagemaker®, WordPerfect®, MS 
Word®, Ami@®, Lotus 123@, Excel® and hosts 
of other programs. 

Corel DRAW 1.1 is shipping NOW and you 
can upgrade your 1.0 version for $99. Call us 
for direct orders or dealer information. 


Corel DRAW! 1.1 
1.1 Upgrade 
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$595 
$99 


Onu® (613) 728-8200 
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ter the string ((F))2((S))3((C))1 in a docu- 
ment and the subsequent text will print in 
Orator, double-high, double-wide, red 
characters. 

At 67 characters per second in draft 
mode under the Epson emulation, the NX- 
1000 wasn’t exceptionally fast, but the 
quality of the Epson emulations was excel- 
lent. I used the Epson EX-800 driver to 
produce the PC Labs color test image, and 
that worked equally well. The color ver- 
sion of our test graphic took almost three 
times as long to print as the black-and- 
white image. 

My only real complaint about the NX- 
1000 Rainbow is that it essentially remains 
unchanged from the NX-1000 reviewed in 
last year’s printer issue. Star Micronics has 
added color capability and upped the price 
by 80 bucks—not a great deal by my stan- 
dards. However, if you can snare this 
printer for the going street price (up to 
$150 off list), you won’t be disappointed 
with its performance. 


Star Micronics 
XB-2415 Multi Font 


by Luisa Simone 

The Star Micronics XB-2415 Multi Font, 
priced at $1,049 including color capabili- 
ty, operates on the premise that variety can 
spice up business correspondence. With 
the 14 resident fonts supplied (15 if you in- 
clude draft), your biggest problem with 
this 24-pin printer may be deciding which 
typeface to use. 


Star Micronics XB-2415 Multi Font 
Fonts & Features 











Epson LQ . 
a 2 
2 £ 
Proportional > al i al |. @ 
iBM Proprinter X24 i 
Ct i a a a 
Ce i a eC 
Compressed OE NS SE Ge 
Proportional | ol | - } Tia = 


PC MAGAZINE NOVEMBER 14, 1989 





In addition to the standard business 
fonts like Times Roman, Courier, and 
Prestige, you'll find Cinema and Blippo, 
personal favorites of mine that are more 
funky than professional. You can also 
print bar codes directly, use the Greek al- 
phabet, or choose one of the 14 interna- 
tional character sets to access umlauts and 
alternative currency symbols. 

The XB-2415’s high resolution of 360 
dots per inch gives it the power to produce 
top-notch draft and near-letter-quality text 
and to enhance the letter forms in what Star 
Micronics calls super-letter-quality mode. 
The extra pass of the printhead produces 
extremely crisp, clean text for any two 
typefaces of your choosing. 

Picking a typeface requires only that 
you use the font selection button on the 
front control panel. LEDs indicate type- 
face, NLQ or SLQ mode, and the pitch se- 
lection. But only seven—albeit the most 
frequently used seven—of the typefaces 
are accessible from the front panel. If you 
want to use one of the more unusual 
choices, such as bar code, for example, 
you must use software codes. 

The standard escape-code sequences 
invoked the various typefaces and format- 
ting features in the PC Labs test flawlessly. 
However, I for one would be grateful if the 
manual listed the decimal values instead of 
hex, or at least supplied a translation table 
for values like OBh. 

If the typefaces that come with the XB- 
2415 still aren’t enough for you, you can 
opt to use the printer’s 41K buffer to down- 
load up to 128 additional characters. Star 
Micronics is planning to deliver even more 
options for the XB-2415. Although not 
currently available, memory upgrades of 
32K and 128K are in the works, and an 
empty cartridge slot in the XB-2415 prom- 
ises additional fonts at some point in the 
near future. 

In some ways the XB-2415 is easier to 
use than its little sister, the NX-1000. It has 
fewer DIP switches to set and more but- 
tons on the control panel. However, you 
still have to set the DIP switches to choose 
between the 24-pin IBM Proprinter emula- 
tion or the standard emulation, which in- 
cludes graphics compatibility with NEC 
Pinwriter drivers and emulations for the 
Epson LQ-850 and LQ-1050 printers. 

Having more buttons means having few 
functions per button. There is, for exam- 
ple, a separate button for paper parking, 
which allows you to switch between wide- 
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Star Micronics America Inc., 420 Lexington Ave., 
#2710, New York, NY 10170; (212) 986-6770. 
. List Price: $1,049 (including $50 color kit). 
Dimensions (HWD): 10 x 23 x 13.25 in. 
Weight: 23.1 ibs. 
Emulations: Epson LQ, IBM Proprinter 
in Short: The XB-2415 can easily handle 
preprinted multipart forms, and it has enough 
typefaces to print a different font each day for a 
fortnight. With color and high-quality typefaces 
like Cinema and Blippo, your business 
correspondence will never be dull. It's even 
speedy. 
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carriage fanfold paper and single sheets. 
But all the keys still do double duty: the Pa- 
per Feed button also switches the printer 
into quiet mode. And if you power up the 
printer while holding down the On-Line, 
Paper Feed, and Set/Park/Eject buttons, 
you will enter the XB-2415’s menuing 
system. 

The XB-2415’s menu deserves men- 
tion. It prints the menu out as an inverted 
tree, making it straightforward to navigate 
through the complex options. You simply 
position the printhead under your choice 
and hit Enter (On-Line). Your choices are 
always indicated to you with an asterisk so 
that you are absolutely clear about the con- 
figuration that will be stored. The printer 
even feeds the paper up several inches so 
that you can easily read the menu, and then 
retracts the paper after you have made your 
selection to avoid waste. 

But features aren’t everything: the XB- 
2415 is also fast. In draft mode it printed 
110 characters per second, and using a 
near-letter-quality typeface yielded a very 
respectable rating of 52 cps. Of course, 
you can slow that down to less than 20 cps 
if you opt to print the Times Roman type- 
face with proportional spacing in super-let- 
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THE POWER. 
ACCESS is the 
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entire computer-office 
management system--to 
reduce your workload-- 
increase productivity. 
At a price you have to 
see. But more about the 
price later. -- First, 


THE FLEXIBILITY. 


The ACCESS is custom- 
built to fit your needs, 
your work style, and 
your budget. Your hand 
assembled system 
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technical 
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ACCESS Turbo XT/10 
8-bit 8088 4.77/10MHz Processor. 
512KB RAM expandable to 640KB. 
Eight 8-bit slots. 

One parallel, serial, and game port. 
102-key AT” style enhanced keyboard 
360KB 5%”’ floppy disk drive. 

Four 2 height drive bays. 

150 watt high capacity power supply. 
IBM XT compatible ERSO BIOS. 
Clock/Calendar with Battery Back-up. 
1 Year Limited Warranty 


$539 


Video and Hardware Configurations: 
[Mono| _$679__|__$949 | 
[CGA | _$879_|__ $1,139 | __ $1,319 | 
1EGA | _$1,029__| $1,299 | __ $1,499 


Free ACCESS Software Utilities Included 
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ACCESS 286/12 
© 16-bit 80286 6/12MHz Processor. 
© 512KB RAM expandable to 4MB. 
* Eight slots: (6-16 bit, 2-8 bit) 
* One parallel, serial, and game port. 
© 102-key “’AT’’ style enhanced keyboard. 
© 1.2MB Hi-density 54’ floppy drive. 
* Five % height drive bays. 
© 220 watt high capacity power supply. 
® 100% IBM AT compatible. 
* Clock/Calendar with Battery Back-up. 


$895 


Video and Hardware Contigurations: 


|Moro| $1,299 | $1,499 [$1,699 | 
EGA | $1,599 [$1,799 [$1,999 | 
LvGa | $1699 | $1,899 | $2,099 | 


Free ACCESS Software Utilities Included 
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THE 
CONFIDENCE. 


We offer what the 
competition doesn’t--a 
3-year limited warranty 
on parts, free technical 
support and computer 
consultant toll-free 
““hotlines’’~-where 
you'll receive clear 
answers to any 
ACCESS questions (go 
ahead, give us a try at 
1-800-233-8950) 


THE PRICE. 


Receive not only the 
amazing price but a 
full 30-day money 
back guarantee on 
your first system. 
No questions asked! 


\VVNA 


ACCESS 386/16 

© 32-bit 80386 B/16MHz Processor. 

© 1MB RAM expandable to 10MB 

® Eight slots: (1-32 bit, 5-16 bit, 2-8 bit) 
© One parallel, serial arid game port. 

© 102-key “AT” style enhanced keyboard. 
© 1.2MB Hi-density 5%” floppy drive. 
° Five % height drive bays. 

© 220 watt high capacity power supply. 
* Phoenix Compatible BIOS. 

* Clock/Calendar with Battery Back-up. 


$1695 


Video and Hardware Configurations: 


80MB-28ms 159MB-28ms 
| Mono | 





Free ACCESS Sottware Utilities Included 


Call Now... 800-233-8950 


Cr 








Computer Mail Order. Since 1981—Low Prices, Large Selection, Fast Service. 
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Your Low Price Leader. 
NETWORKING NETWORKING MONITORS MULTIFUNCTION CARDS 


CMO HAS THE BEST Complete Network System = Amdek Six Pak Plus Board $129 
SOLUTIONS TO YOUR MULTI- —-286/12MHz (2M8) File Server, Video 210 Plus TTL Amber $99 Va plus Adapter 389 
USER APPLICATIONS 10MHz 512K Workstations, Video 410 TTL Monochrome 145 pampage/286 512K 399 

; Arcnet Interface, Loaded Netware, ar bs ee He Boca Research 
IN! . 
oA ee a ei ‘Selatan 735 Mulligan © 489 ae A ae) ie 
© CERTIFIED * 1280 15” Hi-Res White 699 Boca MuliEGA 149 
4 User (40MB) Level-I_ $ 5,995 Comerstone DCA 
6 User (40MB) Level-Il 8,799 Single Page Monochrome —_ 699 Irma Convertible 3 469 
If you are looking for a 8 User (40MB) Level-[l 10,300 nk ee te Shade 2399 Emerald 
Complete Solution, our trained ACCESS 10MHz WiSes. 695 Panett 12° TIL Amber 89 pat Local 5251 Emulat. 549 
staff of Networking Specialists =vell 78M749 14” Flatsquare VGA 149 Mace 
can assist you in designing your Ets s-User Level-1 $500 CMB7€2 14° CompyRGs = 249-«Mtcre Enhancer BGA, 10S 
multi-user system. We configure, ELS Level-ll V2.15 1,299 8CM5I5 14” RGB Analog 279 View Point VGA 256K 279 
test and provide on-going Adv. NETWARE 286 V2.15 2,399 9CM05314" HiRes EGA = 339 gt. Generation 
support for a full line of SET NETWARE 286 V2.15 3.499 9CM082 14" VGA Display 349 J onical Connection 256K 439 
Networking software, hardware Orchid Comte 14" EGA Display 349 Headland 
and connectivity products such PCNet Adapter Card 339 a » pay Vega Deluxe Adapter 209 
Standard Micro Systems XC-1429C 14” PS/2 VGA 439 Vega VGA Adapter 249 
ae a 8-Bit Arcnet PC Boards 179 DiamondScan 14” Display 499 yee 
3Com Wester Digital ce ereneu Board hes Multisyne 2A 499 ree le Plus i 
Tops Thomas Conrad 8-B8it Arcnet Boards 129 Multisync 3D VGA 699 Intel 
SCO-Unix Tiara 16-Bit Arcnet Boards 299 © Packard Bell AboveBoard Plus w/512K 429 
Proteon Orchid 8-Port Active Hub 299 PB-1272 12” TIL Mono 89 AboveBd, Plus 1/0 w/S12K 499 
Standard Micro Systems MCA Ethernet Boards 369 PR IA22EG 1A HiRes EGA 359 inboard 386/PC 80386 CPU 579 
01 Conrad i 
Our ACCESS family of 8088, a. Arcner Boards 179 PB-8541 14" VGA Display 299 igual Edge a Phe 
80286, and 80386 based 16-Bit Arcnet Boards 329 Polaroid 80287-8 18M XT 8MHz CoP. 209 
computers can be configured 16-Port Active Hub 795 Li tag Plus 2199 30387-16 16MHz 80386. | 369 
around your needs for Tops tos . Orchid Techuology 
workstations and file servers Tops for DOS 2.1 119 he aaa ie pee Deny a TinyTurbo 286 229 
Ask us how to design the Taper eee hak mo Zenith SPAY ProDesigner VGA Adapter 279 
ACCESS 386/20 Tower (shown ZFM-1490 14” VGA Analog 599 Renaissance 
: Wester Digital VGA 640x480 256K Pal 179 
below) around your networking 
and/or multi-user application. EtherCard Plus 249 VGA'B00x600 256K Ral 239 
loa 
.BUY THE TOWER. GET THE POWER. 
ACCESS Tower 386/20 
© 32-bit 80366 8/20MBz Main System Board. 
® 1M8 32-bit DRAM m, expandable to OMB. bs 


° = hae 2 ba s é-bit, 1 wee, 

*8 clock, wait state selectable. 

® Supports 80387 Math Coprocessor. $2099 
* One parallel rt and two serial 

© 102-key "AT™ style enhanced 

© 1.2MB Hi-density 5%" floppy disk one. 

© Five % height drive bays. 

© Western Digital 1:1 itageletve dual floppy/hard controller. 
© 200 watt high capacity power supply. 

® COMPAQ corhpetie 32% faster pal COMPAQ 386. 
pics eae de 22.5. “ 

© 64K BIOS, setup and diagnostic utility built-in. 

© Clock/Calendar with Battery Back-up. 





System Configurations: 
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Call 800-233-8950 


COMMUNICATIONS 
Anchar 


1200 Baud External 

2400 Baud External 

2400 Baud Ext. w/MNP 5 
Everex 

Evercom 24+ 2400 Baud Int 149 
Evercom 2400 Baud Ext 185 


$ 99 
159 
269 


Panasonic 
KX-P1124 24-Pin 


$299 


PRINTERS 


Alps 

ASP-1000 9-Pin Dot-Matrix $169 
Allegro 24 24-Pin Flatbed 319 
P2000 9-Pin 250cps 136 Col 699 
P2100 9-Pin400 cps 136 Col. 1099 








Super Savings Special 


LPX-600 Laser Printer 1399 
Brother 

M-1709 240cps, 132 Col. 369 
M-1809 360cps BO Col. 399 
M-1B24L 24-Wire 80 Col. 499 
HR-20 20cps Daisywheel 329 
HL-8 Laser Printer 1999 
Epson 

LX-810 200cps, 80 Col. 179 
FX-850 264cps, BO Col 339 
FX-1050 264cps, 132 Col. Call 
LQ-510 180cps, 24-Wire 329 
LQ-850 330cps, 24-Wire Call 
LQ-1050 330cps, 132 Col. Call 
LQ-2550 500 cps. 24-Wire Call 
Hewlett Packard 

Thinkjet 2225 329 
Pacific 25-in-One HP Font 279 
Pacific 1-2-4 HP-L] Memory 339 
NEC 

P2200 Pinwriter 24-Wire 359 





Seiko CM1430 $ 


14” VGA me 9 9 


STORAGE DEVICES SOFTWARE 








Hayes P5200 Pinwriter 265cps 519 
SmartModem 1200 Baud 275. P5300 Pinwriter 136 Col. 669 Archive pores amelaaret Vv sieo 
SmartModem 2400 Baud 419 LC-890 PostScript Laser. 3295 ane a 40MB Internal $339 aa oa ee 
Intel Okidata cropo! 
24008 Classic Internal «169. ML-172 180cps, BO Col. 199-«159MB23Msec ESDI_ 1299 orlandl Quare 188 
PS/2 2400B Internal 249 ML-1B2 Turbo 220cps 239 «= Miniscribe DACEASY, pt. 
2400EX External 199 ML-320 300cps, 80 Col. 359 B425 20MB 3%" 40Msec 249 ACI Accounting 60 
Mantel ML-390 270cps, 24-Wire 499 3650 40MB 5%" 61Msec 329 Leal om Plus i 
+i 5 450cps 24-Wi 49 Mountain Computer Delrina Per: 
i zoniearoumle 599 ML-393 foeps 24-Wire 10497-4000 40MB int Tape 369 Sch Genemtian Fastback + 98 
UF-140 Panafax g99 KX-P11B0 192cps, BO Col. 185 1D-8000 80M8 Int. Tape 449 ning a elopment 2 
Praceicali Peripiveriis KX-P1191 280cps, BO Col. 239 Plus Develnpment pers Soda sa 
1200 Baud Internal 65 KX-PI124 192cps, 24-Wire 329 pu ay end an MECA Managing Your Money 119 
1200 Baud Stand Alone B4 KX-P4450 Laser 1399 Be Mi CarbonC 109 
2400 Baud internal 135 Setkosha ST;225720MB w/cant 249 Se aban a 
Sharp SP1600Al 160cps, 9-Pin 179 S1-23B 30MB w/cont 2 re Yorn a6 oH 
FO-220 Facsimile Machine 699 SK-3000Al 300cps, 136 Col. 369 on 40MB 28ms 0 ARSE Peete 119 
Coupee 4800 Board 259 NX1000 1 #0eps can ios Se eee pein eaaat DES Gar 202 i 
: Reliant Model-215 60MB 469 ew 2. 
Complete Answering Machine 269 pees 24-Wire 170cps 349 WELTEC ae ptop Subsystems Lag us ences Pa s, Fe 
COMPUTERS ExpressWriter 301 349 360K 5K” External Floppy 199 jpoaae 
MPS) cereste L383 dows orale Hard Drve 649 Trwveling LapLink +83 
AST = 
Bravo 286 Model 5 B88 a atl | 
Premium 286 Model 140X 1999 Wx es 
Compaq Over ‘ustomers 
DeskPro 286 Model 1 1699 Chinnn a ik 
SLT-286 Laptop 40MB 4499 _DS-3000 Scanner 569 
1BM Houston Instr. 4 | 
PS/2 Model-30/2B6 20M8 1999 9012 HIPAD +12"x12” Tab. 399 
PS/2 Model-50Z 30MB 2499 tae ASB Flower. 599 i tm Canada eal: 600-233-8949, oi 
Other Areas : 717-327-9575 Fax : 717-327-1217 
ProSpeed & Ultralite Lptps Call New Logutech Mouse M973 Educational, Governmental and Corporate tions 
Panasonle toll-free: 1-800-221-4283 
Business Partner 1650 599 oe ae ee fis CMO, 101 Reighard Ave., Dept. B1, Williamsport, PA 17701 
MSC POLICY Add 3% (minimum $7.00) shipping and 
no Dual Florpy Backlit oe PC Mouse 69 handling Larger shipments may require additional 
KA SummaGraphics charges Personal and company checks require 3 weeks MiCROCOMEU LER 
71200 20MB Backlit 2199 SummaSketch +12"x12” 399 to clear Credut cards are not charged until we sip Fine Oren tomar Pe 
T1600 20MB 286 3499 The Co PC Pennsylvania and Maryland residents add appropnate sales tax All prices are U S.A. 
Zenith mplete pres and are subject 10 change All items are subject 10 availabilty We cannot 
MiniSport IMB Laptop NEW Complete HandScan % Page 169 — guarantee companbility We are not responsible for typographic or photographic 


Complete Full Page Scanner 5379 


SuperSport & SuperSpt 286 Call ro 


a le 
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Play It 
Again... 


Sam. 


Don’t allow your excellent 
review to fade away like a 
golden oldie. Ziff-Davis can 
print custom-designed article 
reprints* to keep your product 
at the top of the hit parade. Call 
today for information: Jennifer 
Locke, Reprints Manager, 212- 
503-5447. 


“minimum quantity 500; 3 to 4 weeks delivery. 














ter-quality and also invoke the quiet mode. 
But that’s not even a criticism—any print- 
er that allows you to get superior output 
and carry on a phone conversation at the 
same time deserves applause. With the 
quiet mode engaged, the XB-2415’s noise 
rating dropped from a standard 73 decibels 
to 69 dB. 

Color on the XB-2415 is optional— 
take $50 off the price of our tested unit for 
the monochrome list price. Installing the 
color kit is painless: just slip the attach- 
ment into a slot hidden behind the normal 
printhead and beneath the ribbon car- 
tridge. I was pleasantly surprised when the 
color printout of the PC Labs test graphic 
took just 82 seconds—only 20 seconds 
longer than the black-and-white printout. 


The Star Micronics 
XB-2415 offers additionai 
typefaces like Cinema 
and Biippo—fonts 
that are more funky 


than professional. 


However nice color may be, the XB- 
2415 also deals with more-practical issues 
for business applications. Although I'd 
like to see even more paper-handling op- 
tions (like an envelope feeder), the XB- 
2415 gets high marks for its current capa- 
bilities. You can purchase a 120-sheet bin 
feeder for $249 or use the sturdy built-in 
tractor-feed mechanism instead. 

The XB-2415 handled multipart forms 
easily, and it allows you to set paper length 
from 3 to 14 inches. Of special note is the 
fact that the top-of-form setting, when 
used in conjunction with the short-tear-off 
feature, allows you to print virtually the 
entire sheet of paper—no waste for tearing 
off fanfold paper. These are heaven-sent 
features to anyone who regularly deals 
with fanfold preprinted forms. 

At a list price of just over $1,000, in- 
cluding color capability, the feature-laden 
XB-2415 would be a welcome addition to 
any office. 
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"Mary had a 4GL 
who's performance 
was very slow 
and everywhere 
that Mary went 
the run-times 
had to go: 


PRO-C 


Applications Generatot. 





Accelerate 
Your Productivity 


Pro-C gives you the greatest gift in the computer world--time. You get high quality, 
fuliy commented, error free C source code in a fraction of the time it would take to 
write It by hand. 


Pro-C will increase your ability to create programs quickly by generating the source 
code for menus, reports, screens, windows, and multi-file batch updates. Textbook 


quality C code Is written by us, while the elegant system solutions and exciting new 
algorithms are created by you. 


Pro-C iooks and feeis like a 4GL, but its not. You can do prototyping, iayout, design 
and generation of applications without learning a proprietary language, needing 
massive amounts of memory, or ending up with siow running programs. Best of all 
Pro-C doesn't require any run-time licenses. Finally, a company that treats you like 
royalty Instead of forcing you to pay them. 


Pro-C--the programming partner that does the boring, repetitive coding without 


complaint, pays for itself every time you use it, and doesn't argue with your 
obviously brilliant program designs. 


PRO-C Order yours to-day. Call 1-800-265-2682 » VESTRONIX 
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PRINTER, 
WILL 
TRAVEL. 


KODAK 











© Eastman Kodak Company, 1989 





Introducing the perfect 
companion for your laptop 
computer: the new Kodak 
Diconix 150 plus printer. 


Hundreds of thousands of 
laptop users loved the 
Diconix 150 printer. Now 
there’ a 150 plus. It delivers 
improved print quality, on plain paper, 
and is faster than ever. [ts still the smallest, lightest, 
quietest printer in the world. 
* Faster than ever—180 CPS. * Improved print quality—even 
higher resolution and improved font design. « Prints on plain 
paper. ¢ Improved paper handling, easily handles tractor feed and 
cut-sheet paper. * So compact and light you can carry it any- 
where—3.1 lbs. * So quiet you can use it anywhere. * The proven 
reliability you expect from Kodak. 

The Kodak Diconix 150 plus printer. Now you can read what 
you write before you get back to the office. For details, 

and the name of your nearest dealer in the 
i iF US. or Canada, call 1 800 255-3434. 
t 


Portable power for the printed page. 








The new vision of Kodak 
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? CONTEST 
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Corel DRAW is the World’s Finest PC 


Illustration Program and opens up excit- be 
*e ing new possibilities that bridge the gap 
e between art and technology. To stimulate 6 % 
this creative potential we have launched a oe 
major international Design Contest with a 
Grand Prize of $10,000 for "Best of Show" 

Ts As well, there will be prizes and % 
awards for winners in both Fine 


Art and Commercial categories. 
Enter now by submitting your 












* designs and illustrations before 
December 1, 1989. 
All design entries should be 
% : 
@ submitted on a floppy 


disk and accompanied by 
a hard copy. 


Open to all 
registered 
Corel DRAW 
Software 
users. 


See us at 


COMDEX 
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«COREL. 


Tel:(613)728-8200 / Fax:(613)728-9790 Viz« 
COREL Sesame Corp. 1800 Carting Ave. Orem, Orteia KAZ Om? |" 





aH INDEX TO PRINTER REVIEWS (1984-1989) 





in the 6-year history of PC Magazine's printer 
project, we've tested and reviewed 592 PC 
printers. Today, 312 of them are stiil avaiiabie 
from the manufacturers and are inciuded in this 
index. For each printer, we've listed its type 
(daisy wheei, dot matrix, iaser, or whatever), the 
current price, and the resuit from the PC Labs 
text speed test. To help you find everything you 
need to know about each printer, we've inciuded 
the voiume, issue, and page number of the 
originai review. 

Aithough we've introduced new haiftone and 
color output tests this year, the PC Labs text 
speed test hasn’t changed since 1984, aiiowing 
you to compare speeds across the six annual 


Company neme Product Type 
Acer LP-76 L. 
Advanced Matrix Technology § AMT Accel-500 CDM 
Advanced Matrix Technology AMT Acce!-500 DM 
AEG Olympia Laserstar 6 L 
AEG Olympia NP30 DM 
AEG Olympia NP 80-24 DM 
AEG Olympia ° NP 136-24 DM 
AEG Olympia NPC 136-24 CDM 
AGFA P3400 PS L 
ALPS ASP1000 OM 
ALPS LPX600 L 
ALPS P2100 OM 
ALPS P2400C OM 
ALPS P2424 OM 
Amstrad OMP3000 OM 
Amstrad £Q 3500 OM 
LaserWriter IINT t 
t 
COM 
DM 
- COM 





printer issues. Note that from 1986 on, iaser 
printer speeds have been measured in pages per 
minute (ppm). Dot matrix speeds have aiways 
been measured in characters per second (cps). 
To convert between the two measurements, 
remember that 4 ppm is about 267 cps. For 
further detail on this caicuiation, see the sidebar 
“How We Tested the Printers” in this issue. 

For detalied evaiuations of the 109 new 
printers we tested this year, see the reviews that 
precede this index. For quick comparisons of 
output and test resuits, see the PC Magazine 
Printer Guide that precedes each section of 
reviews in this issue. 


Reader 
service 
Speed Price Vol. No. Pg. number 
§.8 ppm $1,995 Z 18 112 
161 cps $1,485 8 19 345 630 
182 cps $1,285 it 18 234 
4.7 ppm $2,499 7 18 158 
93 cps $299 6 19 329 
115 cps $599 8 19 246 «G17 
118 cps $799 8 19 248 «B17 
96 cps $1,049 8 19 345 «G43 
10.5 ppm $12,500 8 19 W7 396 
47 cps $299 7 18 230 
5.7 ppm $2,175 7 18 114 
173 cps $1,595 5 19 224 
170 cps $1,495 8 19 250 
133 cps $1,495 7 18 233 
59 cps $300 as 619 247 += 607 
32 eps $500 8 19 248 «608 * 
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Company name Product Type Speed Price Vol. No. Pg. number 
Brother HR-40 DoW 31 cps $899 6 19 380 
Brother M-1109 OM §3 cps $299 5 19 146 
Brother M-1708 OM 127 cps $749 6 19 255 
Brother M-1724L DM 99 cps $949 7 18 238 
Brother M-1809 CDM 83 cps $627 8 19 350 632 
Brother M-1824L CDM 121 cps $827 8 19 3522-633 
Brother M-2518 DM 123 cps $1,295 7 18 240 
Brother M-4018 DM 258 cps $1,795 6 19 260 
Brother Twinriter 8 DM 99 cps $1,395 6 19 261 
Camintonn TurboLaser/PS-Pius 3 L 6.5 ppm $5,695 8 19 123.401 
Canon BJ-130 in] 68 cps $1,095 7 18 243 

Canon LBP-8 Mark #1 (E 7.3 ppm $2,995 8 19 124 400 
Citizen GSX-140 DM 100 cps $499 8 19 254 =«611 
Citizen HSP-500 CDM 151 cps $578 8 19 357.635 
Citizen HSP-550 CDM 156 cps $798 8 19 357. 635 
Citizen Tribute 124 OM 102 cps $599 7 18 248 

Citizen Tribute 224 DM 91 cps $899 6 19 264 

C. itoh C-310 XP OM 157 cps $739 5 19 174 

C. Itoh C-315 XP DM 150 cps $919 5 19 174 

C. Itoh » C-610 CDM 92 cps $799 8 19 358 89634 
C. Itoh » C-715A DM 145 cps $1,499 6 19 267 

C. Itoh C-815 DM 195 cps $2,195 6 19 268 

C. Itoh Cl-2500 DM 144 cps $1,049 7 18 248 

C. Itoh Cl-4000 Tripririter DM 247 cps $2,195 7 18 250 

C. Itoh LIPS II L 9 pom $3,545 7 18 147 

C. Itoh ProWriter C-310 CXP COM 177 cps $829 6 19 270 

C. Itoh ProWriter jr. Plus DM 72 cps $389 6 19 272 

C. Itoh 5000 OM 239 cps $1,995 8 19 259 «612 
C. itoh 8510SP OM 86 cps $649 3 23 142 

Daisy Systems M45Q DM 37 cps $995 3 23 313 
Dataproducts LZR 1230 c 8 ppm $3,695 6 19 167 
Dataproducts LZR 1260 L 10 ppm $6,995 7 18 149 
Dataproducts SI 480 W 288 cps $2,795 7 18 255 
Dataproducts 8070 Plus OM 250 cps $987 7 18 261 
Dataproducts 9044 OM 102 cps $1,099 i 18 262 
Datasouth DS 180 OM 128 cps $1,395 3 23 223 
Datasouth DS 220 OM 150 cps $1,695 3 226 
Desktop Systems Desktop Laser Beam t 5.8 ppm $1,995 8 19 128 423 
Digital Equipment Corp. LA210 OM 138 cps $1,760 3 23 213 

Digital Equipment Corp. L 5 





PC MAGAZINE NOVEMBER 14, 1989 


| INDEX TO PRINTER REVIEWS 





Company name Product Type Speed Price Vol. No. Pg. number 
Epson « LO-800 DM 105 cps $849 5 19 185 

Epson + LO-850 DM 183 cps $849 8 19 275 
Epson LO-950 DM 128 cps $949 7 18 274 

Epson = LQ-1050 DM 163 cps $1,199 & 19 275 

Epson LQ-2500 DM 104 cps $1,449 5 19 226 

Epson LQ-2500 CDM 133 cps $1,449 6 19 278 

Epson LQ-2550 DM 138 cps $1,499 7 18 276 

Epson L.Q-2550 CDM 104 eps $1,499 8 19 362 636 
Epson © LX-810 DM 94 cps $299 8 19 266 615 
Facit 82400 DM 111 cps $699 8 19 266 618 
Facit B3100 DM 149 cps $745 6 19 284 

Facit 83150 DM 154 cps $895 6 19 284 

Facit B3350 DM 136 cps $995 6 19 286 

Facit B3550C CDM 181 cps $1,595 8 19 3630637 
Fortis DM 1310 DM 93 cps $299 8 19 288 

Fortis DM 2210 DM 131 cps $499 8 19 268 620 
Fortis = DM 2215 DM 132 cps $599 8 19 268 = 8=620 
Fortis DP600P L 6 ppm $4,499 8 19 133 406 
Fortis DP600S L 5.8 ppm $1,999 8 19 133 403 
Fortis DQ 4110 DM 100 cps $499 8 19 270 = 621 
Fortis DQ 4210 DM 122 cps $699 8 19 273 622 
Fortis DQ4215 CDM 100 cps $949 8 19 364 638 
Fortis DX 41 DW 31 cps $799 6 19 383 

Fujitsu DL2600 DM 170 cps $1,545 8 19 288 

Fujitsu DL3400 DM 143 cps $925 6 19 291 

Fujitsu DL4400 CDM 121 cps $1,399 8 19 364 639 
Fujitsu DL5600 DM 230 cps $2,195 7 18 276 

Fujitsu DX2300 DM 129 cps $645 6 19 292 

Fujitsu DXx2400 DM 157 cps $845 6 19 292 

Fujitsu AAX7100 L 5.2 ppm $2,150 8 19 1397 402 
Fujitsu RX7100PS L 5.1 ppm $4,495 8 19 142 «399 
Fujitsu RX7200 ie 11.4 ppm $3,995 8 19 144 405 
Fujitsu RX7300E L 14.8 ppm $7,950 8 19 146 
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Reader 
service 
Company name Product Type Speed Price Vol. No. Pg. number 
Honeywell-Bull Bull 4/66 DM 235 cps $2,400 6 19 302 
Howtek Pixelmaster CW NIA $8,495 8 19 216 544 
Hyundai HDP-910 DM 54 cps $259 8 19 282 8=625 
Hyundai HDP-920 DM 52 cps $349 8 19 262 «625 
Hyundai HDP-1810 DM 87 cps $399 8 19 284 626 
Hyundai HDP-1820 DM 57 cps $519 8 19 284 = 626 
(BM * LaserPrinter L 8.9 ppm $2,695 8 19 156 420 
|BM Proprinter It DM 129 cps $549 6 19 304 
(BM Proprinter It XL DM 111 cps $649 7 18 282 
IBM Proprinter lit DM 173 cps $649 7 18 285 
(BM Proprinter Ill XL DM 173 cps $899 7 18 285 
IBM Proprinter XL DM 119 cps $799 5 19 186 
\BM « Proprinter XL24E DM 159 cps $1,199 8 19 286 627 
(BM Proprinter X24 DM 172 cps $799 6 19 307 
IBM Proprinter X24E DM 100 cps $3899 8 19 286 627 
(BM « Quickwriter DM 192 cps $1,699 7 18 285 
{BM Quietwriter Model 2 TT 28 cps $1,399 5 19 226 
IBM Quietwriter II! TT 81 cps $1,699 6 19 312 
IBM 4216 Personal Pageprinter L 5.6 ppm $4,999 7 18 150 
Intoscribe 800 DM 108 cps $1,795 5 19 245 
Infoscribe 1100 DM 102 cps $1,590 7 18 286 
Infoscribe 1400 DM 173 cps $1,845 7 18 290 
Kyocera F-1000A IE 9.4 ppm $2,895 7 18 152 
Kyocera F-2010 L 6.8 ppm $4,695 6 19 188 
Kyocera F-3010 fl 16 ppm $8,395 6 19 190 
Laser Computer 190E DM 90 cps $370 8 19 288 628 
Laser Computer 240 DM 147 cps $600 8 19 290 629 
Laser Connection Big Kiss II L 7.5 ppm $4,495 8 19 192 
Mannesmann Tally 81 DM 73 cps $299 8 19 298 86647 
Mannesmann Taily 85 DM 89 cps $569 5 19 164 
Mannesmann Tally 87 DM 113 cps $569 8 19 317 
Mannesmann Tally 90 W 101 cps $799 8 19 317 
Mannesmann Tally 222 DM 89 cps $999 7 18 291 
Mannesmann Tally 230/24 DM 108 cps $1,499 7 18 291 
Mannesmann Tally 290 DM 133 eps $1,199 5 19 208 
Mannesmann Tally 330 DM 190 cps $1,878 8 19 320 
Mannesmann Tally 340 DM 150 cps $2,278 7 18 292 
Mannesmann Tally e 490 DM 247 cps $2,799 5 19 250 
905 L $1,995 8 
L $3,695 8 
L $5,495 8 
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Reeder 
service 
Company name Product Type Speed Price Voi. No. Pg. number 
NEC « Silentwriter LC 890 Ll oo4 8 ppm $4,995 6 19 200 
NEC Sitentwriter LC 8SOXL L 7.4 ppm $6,995 8 19 164411 
Office Automation Systems LaserPro Express Senes II L 7.4. ppm $2,495 6 19 208 
Office Automation Systems LaserPro Gold Express L 7.2 ppm $3,995 7 18 154 
Office Automation Systems LaserPro Silver Express L 7.4 ppm $2,995 6 19 208 
Office Automation Systems LaserPro 610R iL 7.5 ppm $3,995 5 19 292 
Office Automation Systems LaserPro 1510R L 13.5 ppm $6,495 7 18 156 
Okidata « Laserlina 6 L 5.8 ppm $2,145 8 19 213 
Okidata Microline 172 DM 83 cps $289 8 19 299-648 
Okidata Microline 182 (IBM) DM 80 cps $319 5 8 149 
Okidata Microline 182 (Standard) DM 80 cps $319 § 6 151 
Okidata Microlina 182 Turbo (IBM) DOM 94 cps $339 6 19 300 = 650 
Okidata Microline 293 (Standard & IBM) CDM 123 cps $839 5 19 174 
Okidata e Microlina 320 DM 164 cps $499 7 18 300 
Okidata « Microline 321 DM 157 cps $699 7 18 300 
Okidata Microlina 390 DM 144 cps $699 7 18 300 
Okidata Microline 391 DM 138 cps $949 7 18 300 
Okidata Microlina 393 DM 170 cps $1,499 6 19 326 
Okidate Microline 3938C CDM 163 cps $1,599 7 18 302 
Okidata « Okimate 20 CTT 26 cps $288 4 19 97 
Okideta * Pecemark 2410 DM 216 cps $2,495 4 19 168 
Olivetti DM280 DM 82 cps $595 5 19 172 
Olivatti DY450 Ow 43 cps $1,499 5 19 340 
Olivatti DY800 DW 55 cps $1,899 5 19 344 
Output Technology Corp. 560DL DM 147 cps $1,995 8 19 301 «651 
Output Technology Corp. TriMatrix 850XL DM 307 cps $2,495 8 19 330 
Panasonic KX-P1080i DM 90 cps $300 6 19 332 
Panasonic « KX-P10911 DM 99 cps $300 6 19 336 
Panasonic KX-P1092i OM 113 cps $530 6 19 336 
Panasonic « KX-P1124 DM 87 cps $530 8 19 302 ~=«657 
Panasonic ° KX-P1180 DM 59 cps $300 6 19 303 —s«&658 
Panasonic KX-P1191 DM 35 cps $400 6 19 306 86659 
Panasonic KX-P1524 DM 118 cps $949 8 19 339 
Panasonic KX-P1592 DM 121 cps $680 6 19 342 
Panasonic KX-P1595 DM 138 cps $770 § 19 201 
Panasonic KX-P3131 ow 17 cps $500 6 19 384 
Panasonic Laser Partner L 10.1 ppm $2,595 7 18 161 
Personal Computer Products Laserimage 2000 k 7.5 ppm $3,495 6 19 214 
Personal Computer Products  Laserlmage 3000 L 7.3 ppm $6,395 6 19 216 
6 
5 
3 
3 
$ 
. 6 
“<8. . 
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QMS ColorScript 100 Mode! 10 CIT 2.6 ppm $9,995 8 19 217 «545 
QmsS ColorScript 100 Model 30 CTT 2.2 ppm $15,995 8 19 218 86546 
QmS Kiss Plus 30 L 7.5 ppm $3,920 7 18 163 
QMS Lasergrafix 800 L 115 ops $6,495 4 19 180 
QMS PS-810 L 6.7 ppm $4,495 tf 18 165 
QmMs PS-820 L 6.9 ppm $6,495 8 19 172 410 
Qms * PS-1500 L 86ppm $7,995 8 19 174 409 
QMS PS-2200 Mode! S L 13.5 ppm $12,995 8 19 178 «413 
Quadram Quadlaser | L 7.5 ppm $3,495 6 19 226 
Qume CrystalPrint Publisher L 5.1 ppm $4,499 8 19 176 414 
Qume CrystalPrint Series II L 5.8 ppm $1,999 7 18 167 
Qume CrystalPrint WP L 5.8 ppm $1,395 7 18 173 
Qume LaserTENPlus t 8.8 ppm $2,795 6 19 229 
Qume Scrip TEN L &2 ppm $4,495 7 18 174 
Qume 2 Sprint 11/55 Plus ow 54 cps $1,295 3 23 340 
Qume Sprint 11/90 Plus ow cps $1,495 4 19 172 
Qume Sprint 11 Plus Widetrack OW 38 cps $1,895 4 19 174 
Raster Devices Direct Impression L 4.1 ppm $2,495 8 19 179-422 
Relisys RP1814 OM 99 cps $225 7 18 305 
Relisys RP2410 OM 93 cps $259 Z 18 306 
Relisys VP1821 OM 91 cps $599 7 18 306 
Ricoh PC Laser 6000 t 8Bppm $2,495 6 19 230 
Ricoh PC Laser 6000/PS L 5.3 ppm $4,495 8 19 181 424 
Sanyo PR-241 DM 111 cps $699 6 19 346 
Seiko CH-5504-PS ciT WA $6,245 8 19 222 46429 
Seiko OPU-40 WT 14 cps $125 3 23 155 
Seikosha BP-5420AI DM 216 cps $1,849 5 19 238 
Seikosha BP-5460 OM 238 cps $1,999 8 19 307 = 660 
Seikosha SBP-10AI OM 314 cps $4,495 7 16 309 
Seikosha SK-3000AI DM 172 eps $649 6 19 349 
Seikosha SK-3005Al OM 170 cps $849 8 19 349 
Selkosha SL-80AI DM 60 eps $549 6 19 354 
Seikosha SL-130AI OM 93 cps $999 z 16 3 
Seikosha SL-230Al OM 77 cps $1,999 8 19 307 = 661 
Seikosha OM 5 
Seikosha OM 8 
Selkosha DM 8 
Sharp c tA 

Wo 8 

OM 

= t " 
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Company name 
Star Micronics 
Star Micronics 
Star Micronics 
Star Micronics 
Star Micronics 
Star Micronics 


Talaris 

Tandy 

Tandy 

Tandy 

Tandy 

Tandy 

Tandy 

Tandy 

Tandy 

Tandy 

Taxan 

Tektronix 
Tektronix 

Texas Instruments 
Texas instruments 
Texas Instruments 
Texas Instruments 
Texas Instruments 
Texas Instruments 
Texas instruments 
Texas instruments 
Texas instruments 
Texas instruments 









Product 

NX-1000 

NX-1000 Rainbow 

NX-2400 

XB-2410 Multi Font 
© XB-2415 Multi Font 

XR-1500 Multi Font 


1590-T Printstation 
DMP 106 
DMP 107 
DMP 133 
OMP 300 
DMP 440 
DMP 442 
DMP 2102 
DMP 2120 
LP 1000 
Crystal Jet 
Phaser CP 
4696 

855 


855 Demand Document Printer 


865 
875 
877 
880 AT 
OmniLaser 2015 
OmniLaser 2106 
OmniLaser 2108 
OmniLaser 2115 
ExpressWriter 301 
ExpressWriter 311 
PageLaser12 
P321SL 
P321SLC 
* Pa4iSb 

P351SX 


© AP 1324 
AP 1827 
AP 9206 
AP 9215-1 





Type Speed 
OM 71 cps 
cOM 67 cps 
DM 64 eps 
DM 117 cps 
CDM 110 cps 
DM 127 cps 
L 11 ppm 
DM 41 cps 
DM 48 cps 
DM 87 cps 
DM 132 cps 
DM 150 cps 
DM 160 cps 
DM 136 cps 
DM 138 cps 
L 5.9 ppm 
L 4.6 ppm 
ciT 1.2 ppm 
Cl 26 cps 
DM 102 cps 
DM 195 cps 
DM 96 cps 
DM 105 cps 
OM 113 cps 
DM 172 cps 
L 7.1 ppm 
L 5.5 ppm 
L 7.4 ppm 
L 9.5 ppm 
DM 18 cps 
OM 73 cps 
L 11.4 ppm 
DM 120 eps 
CDM 102 cps 
DM 125 cps 
OM 150 cps 


OM 117 cps 
OM 124 cps 
L 5.8 ppm 
L 13.4 ppm 
L 21.5 ppm 
L 9 ppn 


$379 
$529 
$749 
$1,049 
$799 


$11,490 
$220 
$280 
$380 
$649 
$699 
$699 
$999 
$1,599 
$2,599 
$3,495 
$12,995 
$1,795 
$739 
$2,295 
$999 
$799 
$999 
$2,195 
$5,995 
$4,595 
$5,995 
$7,995 
$489 
$589 
$3,799 
$799 
$949 
$1,049 
$1,599 





$1,850 
$450 
$2,905 
$6,285 
$19,500 


Vol. No. — Pg. 


va 18 318 
8 19 370 
7 18 318 
8 19 313 
8 19 372 
8 19 313 
8 19 187 
7 18 321 
8 19 314 
8 19 318 
8 19 318 
7 18 323 
8 19 317 
8 19 318 
7 18 325 
7 18 181 
7 18 185 
8 19 225 
6 19 367 
3 23 195 
6 19 365 
5 19 208 
7 18 329 
7 18 329 
5 19 252 
5 19 296 
7 18 186 
6 19 232 
6 19 234 
8 19 328 
8 19 332 
i 18 190 
8 19 370 
iz 18 331 
8 19 370 
ia 18 333 


8 19 319 
8 19 920 
8 19 188 
8 19 190 
8 19 195 
8 
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tation 


How can Northgate afford to offer a 
286/12 with 32MB hard drive and one full megabyte 
of RAM when Dell's newest Series 210 system. for the 
same money doesn't match up? 

Maybe it’s the high cost of color advertising. We 
use two colors and pass the savings on to our 
customers. Would you rather get more computer for 
the money...or be entertained with color pictures? 


Here's a fresh idea... Make Northgate and 
Dell's money-back guarantee program meaningful: 
Order from both companies, 


30 days later send back the loser. 
Or keep life simple and place your order with 
Northgate. Odds are it’s the one you'll keep anyway. 


NORTHGATE 


COMPUTER 
SYSTEMS 





Northgate Computer Systems, Inc. 
13895 industrial Park Bivd., Sulte 110, 
Plymouth, Minnesota 55441 





We bn goo!” 


Phone Northgate for full details and pricing 


800-548-1993 


Canadian Toll Free Order Hotline: 800-338-8383 


Aw | 


FINANCING: Use the Northgate “Big N_ revolving credit card instead of 
tying up Visa or MC credit. Millions In financing avaliable, easy to qualify 
OR ..Lease Northgate with up to five-year terms. Ideai when cash flow is 
important. Phone for details. 
Northgate, 212 Microstation and OMNIKEY/I02 are registered trademarks of Northgate 
Computer Systems, Inc. © 1989 
Delt System is a registered trademark of Dell Computer Corporation 1989 Prices and 
cifticiona’ ire sobveet No ciesibe witout notee: Nerthgstteeerais he righ subeone cher 
ponents of equal or greater quality or performance. Ail items subject to availability 
BUYERS BEWARE! Northgate charges credit card sales only when system is in the shipping pro 
be aware of this 


cess Others use your: mine charging cards at time of sale We recommend you 
when considering your ven 


PS Ask about Omnikey/PLUS the new Northgate Keyboard designed the way you want! 


«with. 


1 Full Megabyte RAM 
100% GREATER! 


32 Mbyte Hard Drive 
50% LARGER! 


12 MHz Processor Speed 


$1699 


BUYER'S SCORE SHEET. 
Read the Specs. Check the Leader. 
Totai the winning checks and make your decision 





Ete DELL NORTHGATE 


Processor — (2.5 MHz 80286 : 12 MHz 80286 
Memory 512K One Megabyte 


Video Interface | 16 Bit Built-in 16 Bit Add-on 
= (Factory Fixable) Only (OnSite Fixable) 


12° VGA Mono 31 DP 
One - 1.2 of 1.44 
32 Mbyte RLL 





Display 12° VGA Mono 31 DP 
Floppy Drive 
Std Hard Drive 
Capacity 


One - 1.2 or 144 
20 Mbyte 
IDE Buit-in 


Hard Drive Type Can use 5 Ru MFM 


IDE. Esbt 

2 Ser, | PP 

Famous Omnikey/l02 
Diagnostic, : On-Line Help MS-DOS 
sw ISL a 145 'W 165°L 55H 
0 Days 30 Days 


VO Capabitities | 2 Ser. 1 PP 


"Mushy Touch’ 10 


L Yt, Parts 6 Labor 
Unlimited Toil Free 


UY. Parts & Labor 
Unlimited Toll Free 


24 Hes. All Day Every 
Day - Elfective 9/1/89 


24 Hrs. All Day Every 
<r Day - Effective 9/1/89 


$1,099 $1,099 


Tech ae 
Total 
a a 


Standard Daytime. Eve 


Standard Daytime 





And the winner is... Call NOW! 


If these expert 
opinions are not 
eno 006 Infoworld: 


“Northgate 25MHz 386 
Tops the Field” 


OR... 
PC Magazine Editor’ Choice 


Now you get the BOTH 20 and 25MHiz 
industry’ top performance 
386 systems at new BULLETIN 


Reger BME eal 
industry low prices. Sac palat. 
459900 


Whelan gael” [NF 


js, INC. 










Desktop or Upright case.. 
Northgate will custom build your 
386 Elegance to your requirements. 


Special Note: When you call, ask 
about the all-new Omnikey/P PLUS 
Its typing perfection. 


NORTHGATE COMPUTER SYSTEM: 
13895 Industrial Park Blvd., Sulte 110 
Plymouth, sota 55441 


800-548-1993 


¢ ‘ " . 
BUYERS BEWARE jorthgate charges credit Ce ue [pAy¥] = = 6 TeleChe. 
when system 1s un the shipp — TeleCheck 


Wncommen pate 
mene) arpa i ume ofa We e my 





Northgate, OmmKey/PLUS, OMNIKEY/102 and the  epesrcred jreciernatiot Nowthgpte Com Sverre [ne TBM Wa registered trademark of International Business Machines 
Corporation. MS-DOS is a registered trademark of All cubes tiodeniuvies are the Peeperty a¢ thelr reepeetive 


Copynght 1989, Northgate Computer Systems, inc. 


yi ithpate OS/2 
¥ on Arable 


ES 529990 5349900 ==" 


Both systems come with a 64K read/write-back cache as standard and can 
be expanded to 256K of static RAM to provide the greatest capacity cache in 
history. The result is systems capable of maximizing hit rate and yielding the 
nearest possible performance to true “zero wait? 

Standard Sie Systems come with One Mbyte of RAM; 65 Mbyte 
RLL 28Ms Hard Drive; Mono Monitor with Hercules Compatible card; 
Desktop Case; Proprietary Northgate Motherboard with eight expansion slots 
and 16 Mbytes of RAM capacity; DOS 3.3 or 4.01; our exclusive on-line 
Hypertext Help program; and now the spectacular OmniKey/PLUS keyboard 
that’ getting rave reviews everywhere. 


















Put a machine in Pournelle’s workshop. He’ll 
soon tell you everything you want to know about 
it with no punches pulled. 


Recently, Dr. Pournelle looked at Northgate’s 
80386 Pipeline Page Mode system and reported 
in BYTE July, 1989 (excerpted): 


*Jerry Pournelle holds a doctorate un psychology and ts a science 
fiction writer who also cams a comfonable hving wnling 
aboul computers present and future 





“*... the case is sturdy, and the motherboard 
construction is clean and neat. The boards are 
thick; I’ve seen some clones with boards so thin 
they wave in the breeze.” 


“*... Llike this machine a lot.”” 
‘*.,. The workmanship is superior.” 


“*.,, there sure wasn’t any installation required 
for this system. I just turned it on, and it came up 
in MS-DOS 4.01.” 


[a software program] ... ‘‘which is all graphics is 
almost twice as fast on the Northgate 80386 as 
on my other machines. So is Windows ...’” 


“*.,. Lrate the Northgate 80386 as better than 
good enough on CPU and disk speed and wow! 
on video speed.” 


Nonkegste OnmKey/PLUS. OMNIKEY! 102 and the Northgate 'N* toga are regusored 
Wadenatks of Northgate Computer Systerma, Inc All other tradamarks are the property 
of theis respecove ewnets 


**.,, [have reports from other people who have 
Northgate computers, and they're happy.’ 


“*\,. All in all, the Northgate 80386 looks like 
one of the best deals in town.”’ 


Sudden Service: We Ship All Orders for 
386/20 Systems within 4 days!** 


Sm aay 
4 y Care fu 
jf, f, _ f 
y WNe pele, Cott! 


800-548-1993 
NORTHGATE COMPUTER SYSTEMS, INC. 


13705 First Avenue North, Plymouth Minnesota 55441 
Canadian Toll Free Order Hotline: 800-338-8383 


a | 


FINANCING Use the Northgate “Big N_ revolving credit card instead of 
tying up Visa or MC credit. Millions in financing available, easy to quality 
OR. Lease Northgate with up to five-year terms. Ideal when cash flow Is 
important Phone for details. 


The koa w ied us to design! 


housands of you asked us to make a keyboard 
Pes the way ah want, not what IBM and all their 
igh clones force on you. 


Now dleraver OQmnikZ, lic] 


As are all our keyboards, Northgate's engineers designed 
this gem from the ground up. It's not a PacRim economy 
job anyone can buy. IT'S EXCLUSIVELY NORTHGATE. 


One look, one touch tells you this is the best in keyboard 
design, In quality, In all its many features so you can type 
faster, confident all the asi are where you want them. 





eypads. Cursor arrows in logical, 
contfortabie array—gone is the ill-conceived "inverted T.’ 
And the backslash key is placed “just right.” See detail 
panels. 


Will you prefer OmniKey PLUS enough to discard your 
current keyboard? Take ten days to make up your mind. 
If not, return for full product cost refund. 


Quantities may be limited so call or send your order today. 


F KEYS ON THE LEFT... 

(2 easy to reach, programmable 
F Keys where they belong and 
where your fingers expect to find 
them instinctively. 


Alps Click/Tactile 
Key Switches 


Dip Switch 
compatible with 
nearly any IBM PC 
type system—PS/2, 
Zenith, Compaq. 
Deil, Tandy, AT&T 


CONVENIENCE CLUSTER ... 
Large Backspace Key. hard to 
miss: L shaped Enter Key: Back- 
slash next to Shift; Unshifted 
Asterisk Key—a wonderful additic 





OmniKey PLUS 
weighs 5.5 Ibs., 
made to stay put on 
your desk 


Cable plugs into 
back of keyboard 


Low Profile Elegant 
Styling! 


Introductory Limited 00 Price 


$1199 


For Dealer and Distributor Program Pricing, Phone Keyboard 


Dept. at 612-553-0734. 







CURSOR/SCREEN KEYPAD NUMERIC KEYPAD... 


| 
Compatible wit 
virtually every 
IBM type 
computer in 
itetomuzeracel 


a 
Ten-day trial 
return for 


Ware [bCeciteyntse| 
full refund 


| | 
Three-year 

MT aveeynrelit(eyrsy| 
warranty, 

any cause, 
we will repair 
or replace. 


With arrows in famillar diamond 
pattern No need to hit Num 

Lock or hold down Shift Key INS, DEL and ENTER Keys Has 
And we ‘nuked’ the inverted T. lighted indicators above pad 
—iee 


With all the math operands In 


Raceiaround ithe nimberscl’sree For those who prefer Northgate’s 


Omnikey/102, an up-dated version 
now joins our line. Same trial offer, 
same 3-year warranty. 








ava 


Phone Toll Free 


» 4 


HOURS: Mon-Fri 7am-8pm. Sat. 8am-4pm Central 


y fa Northgate Computer Systems, Inc. 
Ie fitite 19705 First Avenue Noth 
—_— if Piymouth Minnesota 55441 
‘Copyright Nortngais Computer Systems, Inc. 1080 
All Fights Reserved 
Northgate OMNIKE’ 





SF 


~ 


Yes. Ship my Omnikey orderisi. 
| understand | may use It for 
10 days and if i wish, may return 
It for full product cost refund. 
agree to pay for freight 
both ways 

Northgate will accept COD 
and purchase orders from 
credit-worthy buyers for quan- 
tities totalling $500 00 or 
greater. Dealer and distributors: 
for quantity prices phone our 
corporate headquarters 
612-553-0734. 

FAX orders to 612-553-1695. 


SHIPPING: Allow 5 days for 


order processing before ship- 

ment. Thereafter, shipments 

can be: 

@ UPS Ground add $7 00 ea. 
ailow 2-3 weeks for delivery. 

@ Overnight Alr add $25.00 ea 

@ Second Day Air add $12 00 ea 





Northgate Computer Systems Inc. 
13705 First Avenue North. Plymouth Minnesota 55441 
Name 

Company 

Ship to address} 

Clty _ State Zip. 

Phone 

Computer Brand & Type 

oy [nem TT shipping [touat 
[omnikeyPLuss $119.06 
s hu! Go 4 








a 

OmniKey 102 

Te + 

[oT ior _ 5 HK ] 

TOTAL OF OROER: $s 

*You must specily which cable y 
Compatibilhy Notes: Please reed before pla: fer 

OmniKey PLUS is made compatible through a combination of dip: 

switch settings and the proper cting cable We must know 

the computer make and mod will be using with 

OmniKey PLUS Otherwise we cannot mpatiblity 





hes add $25 00 en 









Prepaid amount enclosed $ 
Please charge tomy Visa MasterCard 


Expires _ 





der! PCMi 11489 


Now Northgate gives you 
Credit and 


No Payments Until 1990** 


(Payments begin 90 days from the date your Northgate Computer System is delivered to you.) 

















BIG N REQUEST FOR CREDIT 

A mained person may apply tor mdividuat credrt | am applying for (please check appropnate box). 

[] JOINT CREDIT with another person Complete entire application 

[  IMOIVIDUAL CREDIT but rely on income or assets of another person as a basis for repaying the credit 
requested Complete entire application. 

C MBIVIQUAL CREDIT. Complete sectons “a” and "b” only 


employment history This will enable your application to be 





tow 
Payments 3s 
as $40hmonth 











Sea oan 213808 














JOHN J DOE “a Engin il io. st ra peli a nr —_—_ = 
Eemployer's Atte Sieei Cty Suate fe: << 
= —— = 4 = 
Previews ‘nba: ews of 
WHY TIE UP — fame 2 
YOUR OTHER sortase (cc aig TSG a ant roe eee 
CREDIT CARDS? —_c | __ L.__ ane 





Use the Northgate, “Big N” 
credit card, and avoid 
“payment crunch.” 


Simply fill out the "Big N"’ 
application, and send it in. Prompt 
approval assured! 


Once you're approved, simply call 
our TOLL FREE number and one 
of our expert system consultants 
can help you design the Northgate 
System which will best suit your 
needs, and it will be shipped to 








youlnght away. ¢. Joint Applicant’s Personal Information only yo san nay atm Seg a coma eet men ier mn 
Best of all, there will be no 


duit Applicant's tame: Furst Intel Last ‘Date of Rint: ‘Deciel Lecurity Member: 





payments due on your Northgate 
System for a full 90 days starting 
from the day you take delivery! 
Northgate also offers flexible long 
term leasing plans too. You can 
choose the plan that will best 

fit your needs, with terms up to 

5 years, 


Phone Northgate Now!.., 


800-548-1993 


HOURS: Monday - Friday 7 a.m. - 8 pm. CST 
NEW EXTENDED SAT. HOURS: 8am - 4pm. CST 
Canadian Toll Free Order Hotline. 800-338-8383 


[an 


Aatiress Street ame 











AS, Complete this application and mail to Northgate today! 


™ 


NORTHGATE COM PUTER SYSTEMS, INC. **interest will acctue during deferred period *Based abel price of $1299.00 on the ‘Big N” 
15% per month 18%; APR revolving charge. Prices subject to change without notices 
13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 55441 Offer not valid for APO or FPO customers. 
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You can develop a Polaroid snapshot in 
seconds, digitize it with the hand scanner 
attached to your laptop PC, and autograph 
it ‘‘Greetings from Waikiki’ with any 
paint program. But can you send it to the 
office over MCI MailSM? 

Anyone with a modem can get on MCI; 
it’s the nearest thing there is to a universal 
e-mail service. The problem is getting it to 
deliver anything but pure ASCII text files. 
MCT’s 7-bit barrier strips the high (8th) bit 
of every byte, with disastrous results if you 
try to send a binary-file spreadsheet, 
graphics or .COM file, or other binary file. 

MCI does let you transmit binary files 
as attachments to ASCII messages, how- 
ever. But to date, only one special inter- 
face program—Lotus Express (Desktop 
Express for the Mac) lets you recover 
these binary attachments intact. In this is- 
sue we present an alternative to Express: 
ISTCLASS, the PC Magazine electronic 
MCI mail agent, and its companion COM 
port driver, COURIERS. 

The essential difference between Lotus 
Express and a normal communications 
program is that Express employs a special 
protocol, called Mail Link®, to communi- 
cate with MCI. Mail Link automates the 
uploading and downloading of data, which 
relieves you of the need to learn and use 
MCI commands. Additionally, and more 
importantly, by utilizing Mail Link, Ex- 
press can convert arbitrary data—in- 
cluding binary code—to and from a stand- 
ard ASCII format. This is what allows you 
to use MCI to ship your binary files. 

Lotus Express is very big and powerful, 
and it’s memory resident. It can run in the 
background and automatically dial MCI at 
regular intervals to upload and download 
mail while you’re busy with other applica- 
tions (assuming they'll fit in memory). 
Express has an editor of its own for com- 
posing e-mail and a reader for viewing in- 
coming messages. And it sets up an exten- 
sively structured subdirectory system. 

ISTCLASS takes a less automated, 
stick-shift approach. You run it only when 
you want to send rnail or binary files or 


wt Utilities 


ISTCLASS and 
COURIERS Make 
Binary Transfers Easy 


@ If you’re looking for an 
alternative to Lotus 
Express to send .COM, 


-EXE, spreadsheet, and 
other binary files over MCI 
Mail, here’s the answer. 





check your Inbox. You must use your own 
text editor or word processor to create or 
read messages, and you must set up and 
manage a subdirectory structure. 
ISTCLASS does automate the MCI con- 
nection procedure, however, and it does 
translate binary data into ASCII format so 
you can send any PC file as an attachment 
to a message. Moreover, ISTCLASS is 
compatible with Express, so users of either 
program can exchange files with users of 
the other. 


GETTING 1STCLASS 

ISTCLASS and COURIERS (you'll need 
both) can be downloaded in executable 
form from PC MagNet, as described in the 
sidebar ‘‘1STCLASS by Modem.”’ Alter- 
natively, you can download the source 
code and assemble it with a Microsoft or 
IBM macro assembler (Version 2 or later). 
The BASIC files are also available via PC 
MagNet; if run in BASIC, these will pro- 
duce the same .COM files. If you don’t 
have a modem, you can get both the as- 
sembly and BASIC listings by fax or mail 
by sending a request with your name and 
address to Utilities, PC Magazine, One 
Park Avenue, New York, NY 10016; At- 


tention: Carolyn Falconer. (No phone cails 
please.) 

COURIERS is a memory-resident pro- 
gram that must be loaded before 
ISTCLASS can run. It provides a high- 
speed (2 to 115,200 bits per second) inter- 
Tupt-driven driver for COMI to COM4. 
COURIERS provides ISTCLASS with a 
set of function calls that replace the ineffi- 
cient routines available through the BIOS. 
I decided to make COURIERS a separate 
program from ISTCLASS so that its ser- 
vices could be made available to other ap- 
plications. Adventurous readers can ex- 
periment with COURIERS in their own 
programs. Since COURIERS takes up 
only about 1.5K of RAM, I didn’t bother 
providing it with an uninstall option, al- 
though such an option could, of course, 
easily be incorporated. 

The command syntax for COURIERS 
and ISTCLASS is simply 


COURIERS 
isTCLASS 


That’s it. No parameters or optional 
switches are needed. You could put both 
commands in a two-line batch file, or you 
could load COURIERS first (it won't load 
itself more than once) by including it in a 
line in your AUTOEXEC.BAT file. Of 
course, if you’ve ever used MCI before, 
you know there’s got to be a little more to it 
than that. 

Like all good communications pro- 
grams, 1STCLASS is driven by a script. 
Every time ISTCLASS executes, it looks 
for a script file named 1STCLASS.CSF 
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(communication script file). This set of in- 
structions, which you must customize for 
yourself, tells ISTCLASS which COM 
port to use, what line speed to use, the tele- 
phone number to dial, your name and pass- 
word, and so on. You can use the template 
in Figure | as a model for your own 
ISTCLASS.CSF. An explanation of the 
various commands you use to create and 
edit ISTCLASS.CSF is contained in the 
sidebar ‘‘Understanding 1STCLASS’s 
Script Language.’’ This sidebar also de- 
scribes, step by step, how to prepare and 
address a message and how to specify files 
to be sent as attachments. 

Each time you invoke |STCLASS it at- 
tempts to call MCI Mail. (You should note 
that there are no built-in security precau- 
tions.) If the call is completed and the log- 
in accepted, ISTCLASS first uploads any 
outgoing messages you've prepared. You 
can use any word processor or editor that 
produces simple ASCII output to prepare 
your outgoing messages. After you have 
prepared a message, save it under a file- 





TEMPLATE.CSF 


“2408° 
°ATV1"H* 
“OK“M*J° 
°ATSW*M" 
“OK*M*J* 

“ATZO°M" 

“OK“M“s° 


*ATLO“M* 
“OK*M*J* 

“ATE1°M° 

“OR“M*I" 
1-088-234-6245 
"1-880-456-6245 
°1-880-82S-1S1S 
» 


3080/1288 baud 
2408 baud 
1200/2408 beud 


"1-888-333-1818 1208/2488 beud 


“ATDT9 , 18004S6624S*mM* 
*CONNECT* 


"Me 
*Port:* 

*namer” 

bes! Your username goes 
*/betch:15T/* 
gs Your pessword goes 
eames 

“COM*M*J* 


PEAAHHAHPAHVORPHANHAANAANHAAZABRHAUAHAANRFANAD 


“CLR DTE“M*J" 


name with an .OUT extension. 

When ISTCLASS completes a connec- 
tion to MCI, it scans the current directory 
for *.OUT files and uploads them to your 
Outbox. Once MCI confirms that it has ac- 
cepted a message, ISTCLASS renames 
the original file with an .MLD (mailed) ex- 
tension. In the process, it wipes out any 
previous file of the same name, so be care- 
ful if you want to keep copies of messages 
you send. 

ISTCLASS then downloads any mes- 
sages waiting in your Inbox. It writes these 
to a file called MAIL.IN, again in the cur- 
rent directory. Should MAIL.IN exist al- 
ready, any new text messages are ap- 
pended to it. After running ISTCLASS, 
therefore, you will need to use a word pro- 
cessor or browse utility to read the mail, 
copy any messages you wish to save to 
other files, and then delete MAIL.IN. 

ISTCLASS creates a unique file for ev- 
ery attachment it downloads. A pointer to 
each attachment file is inserted into the 
message that carries it. When you send a 
file as an attachment, however, the file- 
name is not automatically included in the 
message. If this is important, you must in- 
dicate in your message text how the recipi- 


COMPLETE LISTING 


“Gelling MCI Mail on en 800 number*M*J* 
“(Press the Escepe key if you need to ebort the session.)*4" J" 
Your COM port number end speed go in this line 


for interective use* 

for interective use* 

speciel number for Lotus Express,° 
Desktop Express, and other Meil ° 
Link program* 

for MNP use° 


Insert eppropriete number here 


on this line 


on this line 


“You will find eny new mail in fille MAIL.IN° 





Figure 1: You can use this script as a model to customize your own 1STCLASS.CSF script file. The 


modem commands shown use the Hayes Standard AT Command Set. If your modem uses a different 


command language, you must make the necessary modifications. 


EQ) PCMAGAZINE NOVEMBER 14, 1969 


ent should rename the attached file. 

While running, ISTCLASS provides 
an ongoing screen commentary. It echoes 
some of its dialogue with your modem and 
then certain lines from its session with 
MCI. Foreach message it transfers, it pulls 
out and displays the most important items 
(the subject, for example) from the mes- 
sage header. 

ISTCLASS also displays any error 
messages sent from MCI. If you receive a 
diagnostic message whose meaning is not 
immediately clear, and if you are not using 
an error-correcting modem, you should as- 
sume that the cause was a transmission er- 
tor. You should then try your session again 
and see if the transmission goes more 
smoothly. 

If you ever need to see exactly what has 
transpired between |STCLASS and MCI, 
you can inspect the file ISTCLASS.LOG. 
ISTCLASS writes a full transcript of each 
session to this filename. This means, of 
course, that if you want to save a tran- 
script, you must rename it or copy it to an- 
other file before you run ISTCLASS 
again. 

After downloading, ISTCLASS ends 
the session, disconnects, and exits. If any- 
thing goes wrong, you can abort a session 
at any time by pressing the Esc key; all oth- 
er keystrokes, including Ctrl-C, are ig- 
nored. 


LIMITATIONS 
With ISTCLASS’s assistance, MCI Mail 
is a wonderfully convenient medium for 
relaying all kinds of files to distant col- 
leagues. Its usefulness even increases 
when data has to be sent to several people 
at a time. Note that although the binary-to- 
ASCIl conversion technique used by both 
Express and 1STCLASS is not notably ef- 
ficient, subscribers are charged according 
to the number of characters sent. 
ISTCLASS has one limitation that is 
not shared by Lotus Express, however. Ex- 
press incorporates an error-correcting pro- 
tocol called X.PC. X.PC, a TYMNET in- 
vention, is in the same protocol class as 
MNP (Microcom Networking Protocol), . 
which is commonly implemented in error- 
correcting modems. In order to keep its 
size within reasonable bounds for this 
column, ISTCLASS omits X.PC. This 
limitation will restrict ISTCLASS’s use to 
those who possess suitable error-correct- 
ing modems (MCI supports MNP on one 
of its toll-free lines) and to those who, like 
myself, are blessed with phone lines that 
are rarely sullied by transmission errors. 








4000 
SX 


386™ performance 
at a price you’d 
expect from a 
286 system. 








A price/performance break- 
through for 386-based systems, 
the new Tandy 4000 SX com- 
bines more integrated features 
than ever before in a machine 
at this price. 


The Intel® 80386SX micro- 
processor combines the ability 
to operate high-performance 
80386 based software, as well as 
current 80286 and 8088 based 
software. You get the combina- 
tion of 32-bit performance with 
16-bit hardware compatibility. 


This means the Tandy 4000 
SX insures your computer in- 
vestment for the future. As a 





low-cost alternative to an ex- 
pensive 386 system, you won’t 
be left behind when you want 
to move on to more advanced 
386 based applications, like 
MS® OS/2. 


Built-in VGA graphics give 
you beautifully detailed, high- 
resolution displays. Add a color 
analog monitor and create as- 
tonishing graphics using a pal- 
ette of 256,000 colors for 
near-photographic clarity. 

The 4000 SX’s SmartDrive™ 
Integrated Drive Electronics 
(IDE) technology allows you to 
add high-performance hard disk 


Tandy Computers: Because there is no better value.™ 
SmartDrive/TM Tandy Corp. Intel and 386/TM licensed from Intel Corp. 


MSilicensed from Microsoft Corp. 
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drives without installing a sepa- 
rate disk controller. 

The new Tandy 4000 SX. 
From the best-selling family of 
PC Compatibles in America. 
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Fortunately, there is no danger in at- 
tempting to use !STCLASS on a noisy 
line. Checksums are employed to detect 
any damage that occurs while data is in 
transit. Since this version of ISTCLASS 
does not make use of the X.PC protocol, 
however, when an error is detected the ses- 
sion is simply aborted. This leaves the sta- 
tus of any incompletely handled messages 
unchanged. Thus, if an error kicks you out 
prematurely, all you need do is run 
ISTCLASS again to retry any pending 
transactions. 


HOW COURIERS WORKS 

COURIERS was designed to supplant the 
inefficient and inadequate serial-port ser- 
vices built into IBM’s BIOS. In an ideal 
world, many of the functions COURIERS 
adds would have been included in the orig- 
inal BIOS. COURIERS nuns as a small (a 
little more than 1K) memory-resident pro- 
gram that can handle all four COM ports 
(COM1 through COM4) commonly in- 
stalled on PCs; it can even operate two 
ports simultaneously. COURIERS drives 
COM ports using interrupts, and since in 
the standard configuration COMI shares 
an interrupt line with COM3, it cannot op- 
erate these two together. The same is true 
for COM2 and COM4. These are hard- 
ware limitations to which any program is 
subject. The COURIERS program can 
configure a port to operate at any speed the 
hardware can handle—namely, from 2 bps 
up to 1 15,200 bps. 

A program invokes COURIERS's ser- 
vices by means of interrupt 14h, which is 
reserved for BIOS serial services. The 
BIOS uses only function codes 0 through 
3; COURIERS hooks the interrupt and 
takes over function codes from 80h up. Ifa 
program makes a request to the BIOS, 
COURIERS passes it through unchanged. 
[Note: Since a more detailed description of 
the functions offered by COURIERS can 
be found in this issue’s Languages column 
as well as in the extended DOS-page file 
available on PC MagNet, only an over- 
view will be presented here. —Ed. } 

COURIERS handles input by reading 
characters into a circular buffer established 
in an area of memory provided by the call- 
ing program. It also unloads characters 
from that buffer on demand. Output can be 
performed either on a character-at-a-time 
or on a multicharacter basis. All input and 
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output operations, except single-character 
output, are performed using interrupts, so 
the calling program can continue with oth- 
er processing while data transfer is in prog- 
Tess. 

Although COURIERS has hooks for 
other functions, I have completed few be- 
yond those that proved necessary for 
ISTCLASS. At the top of the source list- 
ing you will see the definition of a structure 
used to hold all the information pertaining 
to a port. This COM_PORT structure 
holds both the constant parameters, such 


ic. ae ol 
COURIERS runs as 
a smaii (a iittle more 
than 1K) memory- 
resident program that 
can handle all 
four COM ports 


commoniy installed 


on PCs; it can even 
operate on two ports 
simultaneously. 





as the VO address and the interrupt vector 
number, and the variables used while a 
port is in operation. One instance of this 
structure is then declared for each port, 
COMI through COM4. Next comes a 
switch, with a table of addresses for the 
various functions that COURIERS per- 
forms. 

The coding in COURIERS is straight- 
forward except for the usual strange things 
required to keep the serial VO chip happy 
and a few oddities in the interrupt routines 
to make them fast. The heart of a PC serial 
port is a type 8250 (or equivalent) integrat- 
ed circuit. The software manages this chip 
by reading and writing a set of registers in 
it, the offsets of these registers in the VO- 
address space are defined near the start of 
the listing—be glad you don’t have to dis- 
cover all the little eccentricities of the 8250 
for yourself! 

The code proper starts with the interrupt 
routines. There is one entry point for each 


COM port with code that grabs the address 
of the corresponding port table and then 
jumps to a common interrupt handler. The 
next step is to determine which of four pos- 
sible events caused the interrupt: the re- 
ceipt of a character; the emptying of the 
transmission buffer (implying the port’s 
readiness to accept another character for 
transmission); a change in state on one of 
the modem control lines (DCE ready, car- 
rier detect); or the detection of a condition 
such as a parity error. The COURIERS 
program ignores interrupts of the third and 
fourth types. 

Once the interrupt has been handled, an 
acknowledgement must be given both to 
the port itself and to the PC’s interrupt con- 
troller. The former step involves momen- 
tarily clearing a bit in the OUT2 register of 
the 8250. Here, and in many other places 
like it in the source listing, you will see an 
instruction of the form JMP $+2. This 
anomalous bit of code is deliberately in- 
serted to do nothing more than waste some 
time between two V/O operations to the 
COM port. Ona PC with a fast processor, 
if two such operations are done in quick 
succession, the 8250 may not handle the 
first one fast enough to be ready for the 
second. Such forced delays are not uncom- 
mon in serial /O drivers. 

The routines for handling the receive 
and transmit interrupts would be almost 
trivial were it not for the requirement that 
they cope with flow control. MCI Mail, 
like many other systems, uses Ctrl-S and 
Ctl-Q (also known as XOFF and XON) 
for this purpose. Flow control operates bi- 
directionally: when one partner is receiv- 
ing data, it can regulate the flow from the 
other by sending a Ctrl-S to squelch trans- 
mission temporarily. A Ctrl-Q will then re- 
Start it. 

The receive interrupt routine, RX_INT, 
unloads the character from the port along 
with a byte’s worth of status information 
about it. This makes a word of data, which 
is stuffed into a circular buffer set up for 
the port. Should the buffer overflow, the 
highest status bit (which has no other 
meaning) is tumed on to record this condi- 
tion. The buffer pointer stored in the 
COM_PORT table is then updated. 

When the port is configured for input 
flow control, a check of how full the buffer 
is is made for every eighth character re- 
ceived. When the buffer becomes more 
than three-quarters full, a Ctrl-S message 
is sent, suspending the data. The function 
that unloads data from the input buffer, 
F_READ, takes care of the other half of in- 
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Lyte-Byte 3400 


Micro Express 


Lets You Take Along The Best For Less 


High-performance 286 and 386 Regal 
Portables win raves...And don’t 
forget the industry's fastest 286 
Laptop... the cw! Lyte-Byte 3400. 


Micro Express computers consistently show up at 
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you have one, it just keeps working, Besides, we 
back it with the best warranty in the business. Once 
you see our high-resolution plasma screens, you 
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Regal 286 
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C 80286 Processor running at 12 MHz 

640K of RAM upgradable to 4 MB on Main Board 
C Socket for 80287 Math Co-Processor 

C12 MB or 1.44 MB Floppy Disk Drive 

C40 MB Fast Access Hard Disk Drive 
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put flow control, sending a Ctrl-Q message 
after the fill point falls below the 50 per- 
cent mark. 

The transmit interrupt handler, 
TX_INT, checks the port’s output pointer 


to see if any data is being sent. If output is 
in progress, then the next byte is extracted 
from the buffer, the pointer incremented, 
and the byte presented to the port. If the 
byte sent is the last, then the pointer is ze- 
toed. 

The INTERCEPTI4 function catches 
calls to the BIOS-serial-services interrupt. 
If the function code in AH is less than 80h, 


a Jump is made to the BIOS; otherwise the 
entire set of processor registers (except AX 
and BP) is saved and PROCESS is called 
to handle a COURIERS function. 

There is one other procedure in the 
COURIERS program that deserves some 


discussion. GET_DIVISOR converts a 


line speed in bits per second (for example, 
2,400) into the corresponding clock divi- 


UNDERSTANDING 1STCLASS’S SCRIPT LANGUAGE 


by Pete Maciean 

In preparing ISTCLASS.CSF, a model 
for which is shown in Figure |, you 
must use the correct command syntax. 


ISTCLASS does no syntax checking of 


its script commands, and mistakes can 
result in strange behavior. 
The generalized command form is 


¢ (num) (["str*} (comment) 


The C variable is a single capital letter 


that stands for the command itself. The 
command letter must occupy the first 
character position in a single line of up 
to 80 characters. All the permissible 
values for C are listed in Figure A. 

Also shown in Figure A: Some com- 
mands require a numeric argument, 
num, which is expressed in decimal in- 
tegers from 0 to 255. Other commands 
take a string argument, ‘‘str’’, which 
must be enclosed in quotation marks. 
Control characters included in a ‘‘str’’ 
are designated with a preceding caret 
(-). For example, » -M* means Carriage 
Return, and -J« stands for Line Feed. 
Any actual control characters embed- 
ded in a string by using the Ctrl key are 
discarded. 


Some commands take arguments of 


both kinds, some take just one, and oth- 


ers take none at all; Figure A lists their 


requirements. Any number of blank 
spaces May separate the various com- 
mand-line components, and the last ar- 
gument required by a command may be 
followed by a free-form comment up to 
the 80-character line-length limit. 


PREPARING OUTGOING MESSAGES 

Outgoing messages should be com- 
posed, one per file, in pure ASCII. 
Each message must have an envelope 
and a message text; it may also have 
one or more attachments; and each 
message file must use an .OUT exten- 
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sion. Here is a brief example: 


TO: Emma Peel 

TO: John Steed 

ee: Nency Parks 

Subject: Production Meeting 


The meeeege text etarts here... 


The envelope is a fixed-format set of 
lines that appears at the beginning of a 
message and identifies the addressees 
and the subject. It’s a good idea to make 
a template envelope for each frequent 
correspondent or group. Then each 
time you send a message to that party, 
you’ ll only have to insert the envelope 
at the start of the message and edit its 
subject field. 

The basic elements of an envelope 
are TO: lines, CC: lines, and SUB- 
JECT: lines. An envelope must start 
with a TO: line. You may follow it with 
as many more TO: lines as you wish, 
and then with any number (if any) of 
CC: lines. There must be exactly one 
TO: or CC: line per addressee. 

The colon shown after each 
keyword in the envelope is essential. 
On the other hand, MCI doesn’t care 
whether you enter its keywords in up- 
percase, lowercase, or mixed cases. 
You may also include any blank spaces 
you wish between the colon and the 
next word, but no line in any part of a 
message should have more than 80 
characters. 


The envelope is normally completed 
by a single SUBJECT: line, though this 
may be omitted. The envelope must be 

from the message text by a 
blank line. 

You should not put a FROM: line in 
an envelope. MCI Mail does that for 
you. It also inserts a line that documents 
the time and date that the message was 


mailed (which may be useful later). 

If the addressee’s name is unique 
among MCI Mail subscribers, then (as- 
suming you spell it precisely) it is suffi- 
cient identification for the TO: or CC: 
lines. 1f you know the party’s MCI Mail 
ID, however, it is wise to include that 
number. Moreover, if the name is not 
unique, some other item of information 
must be included to identify the ad- 
dressee, and the ID number is the sur- 
est. Just follow the name with a slash 
and then the number, as in 


TO: Emma Peel/123-4567 


When sending to a fax machine, 
your envelope should list the name of 
the recipient on the TO: or CC: line and 
then add lines such as: 


TO: Emma Peel 
EMS: FAX 
MBX: Phone: 415-555-5555 


For telex machines the procedure is 
very similar. The name of the intended 
recipient goes on the TO: or CC: line, 
followed by the full telex number and 
answerback: 


TO: John Steed 
TLX: 123456789 BROLLY 


Finally, to send your message to a 
CompuServe subscriber, put his name 
on the TO: or CC: line, and then com- 
plete the address: 


To: Miles Pickens 
EMS: COMPUSERVE 
MBX: 22222,222 


The MBX: line carries the CompuServe 
ID of the addressee. 
Messages may be directed to ad- 
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sor the 8250 uses to time the transmitted 
and received bits. The formula for calcu- 
lating this divisor is 


There’s a trick in this procedure to make it 
handle two different speed ranges sepa- 
rately. The top speed a COM port can han- 
dle (115,200 bps) is the only speed which, 
expressed as a count of bits per second, 
does not fit into a 16-bit word. In order to 
express all speeds as word quantities, 


divisor = 115,208/line_speed 


therefore, 1 use the convention that zero 
actually means 115,200. The next-fastest 





Specifies COM port (1, 2, 3, or 4) for num and the tine 
speed for “sir”. There are no defaults for these 
parameters. A P command must appear in every script 
before any T or R command is listed. Example: 

P 2 "1200" 


No num; used as “str”, writes a comment to the screen. 
Example: 
C "This is a comment “M*J* 


Delays (pauses) for num seconds; no “sir”, no default. 
Example: 
D 15 


No num, transmits a string (“str"). See B for example. 


Waits num seconds (timeout) for a specified "str" to be 
received. The default num value of 0 tells 1STCLASS 
to wait forever. The user can abort the script by 
pressing Esc. See B for example. 


No num, no “sir”. The B command resets the bit-per- 
second rate of a multispeed modem. The following 
sequence, for example, would dial up, wait 40 seconds, 
then change your modem speed on the basis of the 
“CONNECT” message: 

T “ATDT123-4567°M 

R 40 "CONNECT" 

B 


No num, no “str, enters Mail Link processing in 
“master mode. Any script file for calling MCI must 
;, Contain an M command; it marks the point at which 
“{STCLASS should switch Into a Mail Link session. 
‘Once that session terminates, execution of the script file 








Saintes was, Fan STNGHT aeip arsed acest Orie sean en sShca.ASS.CAR, a 
model of which is shown in Figure 1, to find out which COM port to use, the required line speed, the 
telephone number to dial, and so forth. You can customize this script file by using these commands. 
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speed that a COM port can handle is 
57,600 bps. 

Although COURIERS includes a check 
to prevent its being loaded more than once, 
it has no provision for unloading itself 
from memory. Given its small size and the 
low probability that it could conflict with 
any other software, this hardly seems a 
limitation. 


dressees in any combination of these 


categories. For more information on 
creating addresses (except for faxes) 
ne ee 


ty Stephen Manes 


aicaaniliiers 

Abtactapeds te BGiads Minaiasi 
sent along with a message. They are 
permitted, indeed they make sense, * 
only for messages that are directed to 

other MCI Mail subscribers. Attach- - 
ments are specified by special com- 
mands by ISTCLASS that « 
ib i ey Be ae 

nt Wd ie a 


tATTACH FILENAME Serena 


ISTCLASS Balce anty ifn that be- 
gins with an exclamation point to con- 
tain a command of this type. The excla- 
mation mark must appear in the first _ 
character position. Any number of at- 
tachments may be added, one per line. - 
Any lines in a message file following 
attachment commands are ignored. For | 
each ! ATTACH the named file is deliv. 
ered along with the description. °- 

Here’s an example of a pee 
with two oe 
701: John steed/283-6437 © 
ae new mertige of as 
Here ere the source end 2 WES 
of the ete dvareion.s of BATSTASS 4 
IATTACH 1STCLASS.ASM source 
IATTACH Be sagt COM eaeeatente. 


When ISTCLASS receives a mes- 
sage with attachments, it writes each to 
a separate file in the current directory — 
called ATTACHED. xxx, where xxx is - 
replaced by a unique extension. A no-— 
tice is appended to the incoming mes- - 
sage to alert the recipient about the at- 
tachment(s) and their filename(s)..°. mi 
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Sometimes even the most 
advanced technol O 





Jay to make a printer with 
laser quality, but without laser cost, 
was no easy task. So when Canon 
engineers designed the BJ-130, 
they were quite surprised to find 
such a simple answer. Bubbles. 
Millions of tiny ink bubbles, in fact, 
that quickly and quietly print at up to 
360 DPI for performance that's almost 
unheard of in a non-impact printer. 


The BJ-130 Bubble-Jet Printer provides 
incredibly precise print quality for every- 


thing from text to graphics and lets you 
print on just about any plain paper you 


choose. Even paperas wide as16.5inches, 


starts with a simple idea. 


Canon 
BJ] 30) 


Bubble-Jet Printer 





a 


———— 


thanks to a 136-character/line car- 

riage that's the widest in its class. 

And when it comes to virtually 

maintenance-free performance 

the BJ-130 is also ina class by 

itself, with built-in automatic clean- 

ing and a unique 48-nozzle print 

head that lasts for years. Along 

with high speed operation that’s so 

quiet you can keep the unit right by your 

desk, convenient cut-sheet feeding 

plus complete software compatibility, 

the BU-130 Bubble- Jet Printer is simply 
faster, simply quieter, simply clearer. 

Quite simply, it's a better way to print. 


For more information, call the Bubble-Jet Hot Line 1-800-453-7000 
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1STCLASS BY MODEM 


The programs published in PC 
Magazine are available by modem 
from PC MagNet. 

To download ISTCLASS.COM, 
and COURIERS.COM, log on to 
PC MagNet. Enter GO UTILITIES 
or choose PC MAGAZINE UTILI- 
TIES from the top menu, then DI- 
RECT UTILITY DOWNLOAD 
from the next. Enter the filename, 
then select the file from those 
presented. Answer(Y)to DO YOU 
WISH TO DOWNLOAD? Press 


_ Enter to see the transfer protocols. 


Choose a protocol and download 
the file. 

To join PC MagNet, set your 
communications software for either 
300 or 1,200 bits per second, 7 data 
bits, even parity. | stop bit. and full 
duplex. You can use any of more 
than 300 local access phone num- 
bers, including: Boslon, (617) 542- 
1796; New York, (212) 422-8820; 
Chicago. (312) 693-0330; or San 
Francisco, (415) 956-4191. To find 


the number nearest your dialing ~ 


exchange after you have sub- 
scribed, or for 2,400-bps service, 
connect with PC MagNet and type 
GO PHONES. For Customer Ser- 
vice, call (800) 848-8990; in Ohio 
and outside the United States, call 
(614) 457-8650, 

When you connect wilh PC 
MagNet, press Ctrl-C, At the 
HOST NAME prompt, enter CIS. 
At the USER ID prompt, enter 
177000,5000, Enter PC*MAG- 
NET at the PASSWORD prompt 
and ZIOD8919 at the ENTER 
AGREEMENT NUMBER prompt. 


You don’t have to be a member | 


of CompuServe to access PC Mag- 
Net. It costs $12.50 an hour for 
1,200/2.400-bps service and $6 for 
300-bps, vie MasterCard, VISA, or 
American Express. These programs 
can be copicd but are copyrighted 
and are made available only for 
noncommercial use. You may 
make copies for others as long as no 
charge is involved, bul making 
copies for any commercial purpose 
is prohibited. 


Photocopy this page. Trim, hole- 
punch, and add to your manual. 
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Remarks: 


1STCLASS 
and COURIERS 


November 14, 1989 (Utilities) 


ISTCLASS helps you manage your MC] mail as well as send 
and receive ASCII and/or binary files. It requires the use of 
COURIERS, a 1.5K TSR serial port driver program, and a 
customized script file, ISTCLASS.CSF. 


COURIERS 
ISTCLASS 


Troubleshooting Tips: lf MCI finds faults with a message 
ISTCLASS uploads, an explanation will be displayed. Such 
diagnostics are not written to ISTCLASS.IN but, if you lose 
the display, you can always find it in MAIL.LOG. 
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The most common problem is misformatted envelopes. For 
a message to be delivered, the subscriber must be exactly 
identified. If you address a message to a name that’s not 
unique, the IDs of all subscribers with the name are listed: 


At leeet one problem with envelope 
608 More than 1 MCI Mail uaer matchea recipient information 
MCI ID Name Organization Lecat ion 

000-0000 Zoltan Shah Whizzo Chocolete New York, NY 
111-1111 Zoltan Shah 


Sunahine Deaaerta Freano, CA 


Select the right one and edit your message to include the 1D. 
Remember that the name should be separated from the 1D 
by a slash, as in Zoltan Shah/111-1111. In fact, an ID alone 
is a perfectly acceptable address. 


lf MC] objects to something in the envelope of a message, 
you may receive a response such as 


At leaat one problem with envelope 

610 Improper informetion in the envelope 
SUBJECT: ISTCLASS 

Thie text ie pert of the meesege... 


In this case, the blank line needed to terminate the envelope 
was missing. Other causes might be a mistyped keyword on 
an envelope line or the appearance of lines in an order that 
MCI cannot handle. 


Some errors cause MC] to stop responding; a message 
having two or more addresses on a line is an example of this. 
A message may be addressed to any number of people, but 
each address must be on a separate TO: or CC: line. 





And if you receive either a Checksum error or a Malformed 
data message, you can be almost certain that a transmission 
error has ruined your session. Just try again. | 
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HOW 1STCLASS WORKS 

A reader who is experienced with the kind 
of software that implements protocols 
might expect our |STCLASS utility to be 
an elegant table-driven program. Such is 
not quite the case: in order to keep it com- 
pact I coded it in a slightly messy way. 
Many comers—especially in error proces- 
sing—were cut to keep it small; however, 
experience shows it to be a very reliable 
program. 

The main procedure, ENTRY, checks 
that COURIERS is loaded and that the 
script file, ISTCLASS.CSF, is present. 
Then it opens the file MAIL. IN to receive 
incoming mail. If all this happens without 
error, the procedure SCRIPT is called to 
process the script, and finally COURIERS 
is called to deconfigure the COM port once 
all is done. 

SCRIPT is the central procedure. It 
reads the script file line by line, interpret- 
ing each command. It evaluates the nu- 
meric argument, if present, strips the quo- 
tation marks from the string argument, if 
present, and then calls the procedure that 
handles the command in question. All of 
the command processors are called 
SCRIPT_XXX, where XXX is the name of 
the command. 

The only element in the ISTCLASS 
program that may be unusual is the use of 
in-line arguments for the TTY$ procedure. 
The TTY$ procedure invokes DOS service 
9 to display a canned message terminated 
by a dollar sign. A call to this procedure 
would appear as 


CALL TIY$ 
DW STRING 


TTY$ manipulates the stack pointer to get 
its argument, then increments the retum 
address to point to the byte past DW. In- 
line arguments may save a little memory 
with a procedure that’s always called with 
a literal argument. 

A Mail Link session involves two 
Stages, with the partners playing alternate 
roles. In 1ISTCLASS’s Mail Link emula- 
tions, I’ve denominated these as master 
and slave. The master sends Mail Link 
commands to the slave, which returns 
Mail Link responses. The partner acting in 
the master role is also the one who gets to 
send messages. Once a connection with 
MCI Mail is completed, ISTCLASS as- 
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sumes the master role and uploads any 
waiting messages. Once all outgoing mes- 
sages have been delivered to MCI, 
ISTCLASS sends a command to switch 
the roles. ISTCLASS then becomes the 
slave and MCI gets its chance to download 
messages. 

The master role is managed by the pro- 
cedure MASTER and the slave role by the 
procedure SLAVE. As you study MAS- 
TER, you will see that ISTCLASS makes 
several assumptions about MCI Mail do- 
ing what it is supposed to do. So far, 1’ve 
found that these assumptions have been 
quite safe. MASTER calls the OUTGO- 
ING procedure to dispatch any pending 
messages. OUTGOING searches for all 
files with names that match the pattern 
* OUT and for each one calls MAILER to 
send it off. The procedure then renames 
the file, giving it an .MLD extension. 
SLAVE repeatedly waits for a Mail Link 
command to arrive, verifies its checksum, 
then calls the appropriate procedure to pro- 
cess it. 


TRY (T YOURSELF 

I’ve been using the 1STCLASS and COU- 
RIERS utilities for the last year to serve my 
own everyday needs in interfacing with 
MCI Mail. | typically run ISTCLASS 
once at the beginning and once more at the 
end of each business day, and it hasn’t 
failed me yet. 

At the same time, as a programmer, 1 
do not regard either of these programs as 
finished projects. There are several direc- 
tions in which 1 would like to expand 
them. The first is to add the missing proto- 
col, X.PC, to the COURIERS program. 
Second, it would be nice to give the 
ISTCLASS program the ability to con- 
struct its own envelopes, keeping a little 
database of a user’s frequent correspon- 
dents, prompting the user for other neces- 
sary details, and automatically converting 
the envelopes of received messages into a 
form suitable for sending replies. 

Although 1 had already been a user of 
MCI Mail for several years, I was amazed 
to find how much | still had to leam about 
this excellent service. To this end, I can do 
no better than to recommend to others 
what I found most valuable: Stephen 
Manes’s The Complete: MCI Mail Handa- 
book (Bantam Books, 1988). a 


Pete Maclean, a Scotsman living in San 
Francisco, is a consultant who specializes 
in software development, training, and 
troubleshooting for computer networks. 
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When Pierre Bézier began his pioneering 
work in computer modeling in the 1960s, 
he probably didn’t realize the extent to 
which his work would eventually find its 
way into mainstream computer graphics. 
An engineer with the French automobile 
company Renault, Bézier used a computer 
program called UNISURF to develop 
methods for defining the curvature of car- 
body panels. 

At the time, car-body panels were de- 
signed on paper, using simple drawing 
tools such as french curves. Clay models 
would be constructed, and, after that, 
stamps and dies for creating the panels. In 
the late 1950s, however, the advent of 
hardware that could create the dies directly 
from mathematical specifications dictated 
anew approach to defining shapes. 

The Bézier spline was part of the math- 
ematics developed to assist in this process. 
Traditionally, a spline was a thin, flexible 
piece of wood that could be anchored at 
noncolinear points to form a curve. In my 
early days, |! used a spline constructed 
from thin metal and long springs to inter- 
polate between points on a graph. Such de- 
vices have gone the way of the slide rule, 
of course. Splines are now mathematical 
formulas processed by a computer. 

What has all this to do with us? Well, 
unlike many other graphics systems in 
common use on personal computers, it 
happens that the Graphics Programming 
Interface (GPI) component of the OS/2 
Presentation Manager has built-in support 
for Bézier splines. Indeed, the inclusion of 
Bézier splines is rightly considered one of 
the big selling points of GPI. 

Let’s examine these curves and see why 
they’re so important, restricting ourselves 
to two-dimensional Bézier splines—the 
kind supported by the GPI. Later in the ar- 
ticle I'll discuss how the Bézier spline is 
derived, using both a geometrical and 
mathematical analysis. 


USING BEZIER SPLINES 
A Bézier spline in two dimensions is a 
curved line defined by four points: two end 


Understanding and 
Using Bézier Splines in 
OS/2 Graphics 


@ As the need for better 
text display enlarges the 
role of vector-based 
rather than bitmapped 


fonts, the need for 

GPI support for Bézier 
splines becomes 
increasingly important. 





A BEZIER 
SPLINE CURVE 








Figure 1: Although the control points (C1 and 
C2) affect the curvature of a spline, usually a 
curve doesn't pass through these points—only 
through the endpoints (E1 and £2). 


points and two control points. In this arti- 
cle, I'll call the end points El and E2 and 
the control points C1 and C2. The curve 
begins at El and ends at E2. The curve 
generally does not pass through CI and 
C2, instead, the control points affect the 
curvature of the line. Figure | shows a 
sample Bézier spline curve, with the four 
points labeled. 

In computer graphics, the Bézier spline 
is probably the most important type of 
curved line after the ellipse. Bézier splines 
are still a valuable tool in computer-aided 
design (CAD), of course, but they also 
have powerful applications in a different 
area of computer graphics that is not at all 
like CAD. 

Which area of computer graphics? 
Would you believe . . . text? 

Yes! It tus out that Bézier splines are 
extremely useful in the definition of fonts 
based on vector outlines. As I discussed in 
my last two columns, text display is an in- 
creasingly crucial part of computer graph- 
ics. Vector-based fonts give the program- 
mer and the user maximum flexibility in 
manipulating and displaying text. Bézier 
Splines prove to be nearly ideal for defin- 
ing the curves in the characters of these 
vector fonts. 

Thus, a graphics system that supports 
the generation of fonts based on vector out- 
lines must also support Bézier splines if the 
graphics system is to render attractive text. 

Many computer graphics systems are 
behind the times in this respect. Macintosh 
QuickDraw, the Microsoft Windows 
Graphics Device Interface (GDI), the Unix 
X Window system, and the Graphical Ker- 
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nel System (GKS)—none of these graph- 
ics systems supports Bézier splines. 
(That’s not to say that an application can’t 
implement Bézier splines itself. Micro- 
grafx’s Designer, which runs under Win- 
dows, can draw Bézier splines, but these 
are generated from lots of very short 
straight lines.) 

The graphics programming languages 
that do support Bézier splines are usually 
those that deal largely with text and vector- 
based fonts. For example, PostScript, the 
page-definition language developed by 
John Warnock and Adobe Corp., has the 
curveto operator that draws a Bézier 
spline based on four points. In fact, the Bé- 


The move to 
vector-based fonts 
should make 


Bézier spline support 


virtually standard 
within a few years. 





zier spline is the only type of curve that 
PostScript implements. PostScript has 
several functions that draw arcs (curves on 
the circumference of an ellipse), but these 
are approximated using one or more 
curveto functions. 

Another graphics language that makes 
use of Bézier splines is Donald Knuth’s 
METAFONT, which was developed spe- 
cifically for the creation of typefaces. This 
language is not exactly mainstream, of 
course, but it indicates how people inter- 
ested in the generation of fonts place a high 
value on the Bézier spline. 

I think the Bézier spline will make its 
way into the mainstream as well, as indi- 
cated by GPI. The move to vector-based 
fonts (not only in GPI, but in other graph- 
ics systems as well) should make Bézier 
spline support virtually standard within a 
few years. 

Although the GPI supports Bézier 
splines, the vector fonts it currently imple- 
ments do not make use of them! These 
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BEZIER MAKE FILE COMPLETE LISTING 


# BEZIER 
1 


besier.obj : bezier.c 
cl -c -G2ws -W3 besier.c 


besier.exe : bezier.obj bezier.def 
link besier, /elign:16, NUL, ns2, besier 





Figure 2: This file automates the creation of BEZIER.EXE. 
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GPI Bezier spline Demon nn Program 

(c) 1989, Charlas Patzold snd 2iff Communications Co. 

PC Magasine, Volume 8, Number 19 i 
SS Ene Dona D ae See a Wwe Ree NE e One ewe ewes esses esaaesaast 


fdefine INCL_WIN 
Odefina INCL GPI 
#includa <ns2.h> 


MRESULT EXPENTRY ClientWndProc (HWND, USHORT, MPARAM, MPARAM) ; 
int main (void) 


{ 
static CHAR ssClientcless{] = "Bezier" ; 
statin ULONG flFrameFlags = FCF_TITLEBAR FCF_SYSMENU 
PCr_t SIZEBORDER FCF_MINMAX 
PCF _ SHELLPOSITION FCF_TASKLIST ; 
hab ; 


hq 3 
hwndFrame, hwndcliant ; 
QNSG qmsg ; 


hab = WinInitializea (@) 3 
hngq = Win€reeteNsgQueua (hsb, 8) ; 


WinRegisterCless (hab, ssClient¢less, ClientWndProc, 
CS_GIZEREDRAW, 8) ; 


. hwndFrame = WinCreateStdWindow (HWND_DESKTOP, WS_VISIBLE, 
&flFramePlags, szlientciess, a 
os, OL, NULL, 0, a ae OF 


while _incetnag (hab, &qnag, i = bie 
Z ispatchMeg (hab, qusa) 


WinDestroyWindow (hwndFrame) 4 
WinDest royMsqqueue be 
WinTerminata ae 

return 6 3. . 

} 


Drawspline ial bps, POINTL *pptlEnd1, POINTL *pptlend2, 
Y _ POINTL ise tin ate POINTE: = , 


fone « aptlt4y 7 
: At set 4 point structures 


aptl(@) epptiEndt ? 
eat ee 
eptlt2) = *pptictla ; 
aptl(3} = *pptlend2 3 


“WW Draw dotted etreight lines 


GpisetLineType ‘(hps, LINETYPE ae sf 
Gpinove (hps, eptl + 8) 3 10 

GpiLine (bps, eptl + 1); 

GpiMove (hps, aptl + 3) 3. 

gpatiine (aps y aptl + 2) 3 


// Draw spline 
GpisetLineType Cpe ‘LIMsTYPE — oi eed ? 


GpiMova (hps, eptl) 
Gpipniyspline = i, ae) + 1) ay 





Figure 3: Here's the source code to create the sample curve-drawing program, BEZIER.EXE. 


Environments 


MRESULT EXPENTRY ClientWndProc (HWND hwnd, USHORT msg, 


MPARAM mp1, MPARAM mp2) 


{ 

etetic BOOL fButtoniDown, fButton2Down ; 

stetic POINTL ptlEnd1, ptlEnd2, ptictli, ptlctl2 ; 
EPS hpe ; 

SHORT exClient, cyClient ; 


awitch (msg) 
{ 


cese WM SIZE: 
exClient = SHORTIFROMMP (mp2) ; 
cyClient = SHORT2FROMMP (mp2) ; 


ptlendi.x = cxclient / 3 
ptiEnd1.y = cyClient / 2 


ptlEnd2.x = 2 * cxClient 
ptlEnd2.y = cyClient / 2 


ptlctli.x = cxClient / 2 
ptictli.y = 3 * cyClient 


ptictl2.x = cxClient / 2 
ptlctl2.y = cyClient / 4 ; 
return @ ; 


WM_BUTTON 1DOWN: 
if (tfautton2Down) 


{ 
WinSetCepture (HWND_DESKTOP, hwnd) 


fButtconiDown = TRUE ; 
} 


else 
Winalerm (HWND_DESKTOP, WA_ERROR) ; 
breek ; 


WM_BUTTON2DOWN: 
if (1 fButtonipown) 


{ 
WinSetCepture (HWND DESKTOP, hwnd) 
fButton2Down = TRUE ; 


else 
WinAlarm (HWND_DESKTOP, WA_ERROR) ; 


breek ; 


WM_BUTTON1UP: 
if (fButton1Down) 


{ 
WinSetCepture (HWND_ DESKTOP, NULL) 
fButtonipdown = FALSE ; 


breek ; 


WM_BUTTON2UP: 
if (fButton2Down) 


( 
WinSetCepture (HWND_DESKTOP, NULL) 
fButton2Down = FALSE ; 


break ; 


WM_MOUSEMOVE: 
if’ (tfButtonipown && 1! fButton2Down) 
breek ; 


hpe = WinGetPsS (hwnd) ; 
Gpisetcolor (hps, CLR_BACKGROUND) ; 


DrewSpline (hps, éptlEnd1, éptlrnd2, sptlctli, éptlct12) 


if (fButton1pewn) 


{ 
ptictli.x = MOUSEMSG(&msg)->x 
ptlctli.y = MOUSEMSG(é&msg)->y 
} 


else 


{ 
ptict12.x = MOUSEMSG(&msg)->x 
ptictl2.y = MOUSEMSG(émsg)->y 





fonts instead use another GPI curve known 
as the fillet-—possibly because of its faster 
performance. I suspect, however, that any 
enhancements to GPI's vector font tech- 
nology will involve the use of splines rath- 
er than fillets. 


THE GPt SPLINE-DRAWING FUNCTION 
To draw a Bézier spline in a Presentation 
Manager program, you use the GpiPoly- 
Spline function. GpiPolySpline draws one 
or more connected Bézier spline curves, 
beginning at the current position. (A pro- 
gram can set the current position by calling 
GpiMove, the current position is also set 
by other line-drawing functions at the end 
of the lines they draw.) 

GpiPolySpline has the following gener- 
al syntax: 


‘Gpirolyspline (hpe, lPoints, 
epti) Bee ee 


The first parameter is a handle to a presen- 
tation space. The last parameter is an array 
of POINTL structures. (A POINTL struc- 
ture has two fields, named x and y, and de- 
scribes a point in a two-dimensional coor- 
dinate system.) The second parameter 
indicates the number of POINTL struc- 
tures in this array. This number must be a 
multiple of 3. 

To draw one spline curve, you need an 
array of three POINTL structures. The 
GpiPolyS pline function draws a curve 
from the current position to aptl{2], using 
aptl(O] and aptl(1] as the contro! points, as 
shown below: 


E1 = Current Poeition 
ci = epti(e] 
¢2 = epti[i] 
E2 = eptl(2] 


When you specify six points in the array, 
the function draws two connected Bézier 
splines. The second curve continues from 
aptl[2], thus: 


El = eptl{2) 
¢1 = eptl[3] 
¢2 = eptl[4] 
E2 = epti[(5) 


The GpiPolySpline function sets the cur- 
rent position to the last point in the array 
(for example, aptl{2] for three points, and 
aptl(5] for six points). 

The use of GpiPolySpline to draw two 
or more connected Bézier curves can be a 
little tricky. In general, the resultant com- 
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Perfect running 


It'sno contest. Funk’s 1-2-3° performance software helps improve your 1-2-3 productivity better than any 


other software you could possibly track down. 


That's because each one is in perfect step with 1-2-3. With menus and commands like 1-2-3 itself. And with 


The most widely used 
» printing software 
in the world. 
emia A 









Sideways* has 
fe go |: always been the 
: one software to 
’ turn to forprint- 

ing spreadsheets that are 
too wide for your printer. It 
turns text onits side asit 
prints. Sono matter how 
many columns you putin 
your spreadsheet, you get 
them all back out in one 
continuous printout. With- 
out staples, glue or tape. 





S Create presentation- 

s quality printouts that look 
4 just the way you want them 
s to. Highlight ranges with 

8 bold, underlined, and 

g expanded type. Choose 

= from nine different type 


sizes, from minuscule to 
mammoth. Print through 
orskip over perforations. 
Add borders, change page 
: size, adjust margins any 
= way you like. 
iN You canrun Sideways 
] rightfromyour 1-2-3 or 
_,  Symphony® menu. Just 
= highlighta range and 


sD Uo Uiu JOY sno} shOnUIUOD ‘uDa}> NOK santd sAomapIC 


pnnt. 

Plus, Sideways is the right way to print with all your 
other software, too. Including databases, word proces- 
sors, project planners, even other spreadsheets. And it 
prints with all popular dot-matrix printers, as well as the 
LaserJet® Plus/Series Il. 


“Sideways is such a funda- 
mental improvement in spread- 
sheet printing that I find it hard to 
imagine using 1-2-3 without it.” 
PC MAGAZINE 





InWord. 


Full-function word processing 
that runs inside 1-2-3. 


Ifyouneed to create letters, 
Memos, or reports that include data 
fromyour spreadsheet, you need 
InWord.” 

” =~  InWordisjustakeystroke away 
from 1-2-3. So you don't have to jump through hoops to 
put spreadsheet data into a document. 

Create live links to data in your spreadsheet. When you 
change the spreadsheet, the changes appear in the docu- 
ment automatically. 

And Inword’s powerful formatting features rival the 
best stand-alone word processors. InWord fully sup- 

orts the capabilities of your printer, whether it's a 

-pin dot-matrix or an HP® LaserJet. You can mix 
pitch and typefaces freely, and even printin pro- 
portional type with full micro-spaced justi- SL 
fication for the ultimate in print quality. Lo, 

“Ofall the 1-2-3 word processing , % ; 
add-ins, InWord is the cleanest, as 
fastest, easiest to use." PC MAGAZINE SS 














, With InWard, culate 

mailmerge isas as selectinga 

range from your 1-2-3 spreadsheet 
database. 


InWord 
OS ee on) gives you 
more instant 
~— spreadsheet 
integratian, plus 
powerful format- 
ting and typestyle 


controls 





partners for 12:3. 


powerful functions and features that take up right where 1-2-3 leaves off. 


So don't wait. Dash out to your favorite software store and ask for them by name. Or order directly from 
Funk Software. 


The Worksheet 
Utilities. 
It brings out the 
power user in 
anyone. 


The Worksheet 
Utilities isa 









tools that will change the 
way you work with 1-2-3. 
File Manager is a power- 
ful disk organizer that lets 
you describe, catalog, 
archive, copy, move, erase, 
rename, and compress 
worksheets and other files, 
all from within 1-2-3. 
Print Settings letsyou 
see all your printsettings 
onasingle screen, create 
different print settings for 
different jobs, and select 
printstyles like “17 pitch” 
and “landscape mode” 
froma menu customized 
for your printer. 
Formula Editor pro- 
vides a powerful environ- 
ment for entering, editing, and debugging formulas, with 
point/shoot menus for @ functions, prompting for argu- 
= ments, and an on-line @ function reference 
eteetsd manual. 
UTIuTies Search and Replace lets youhunt 
> through your spreadsheet for labels, values, 
—§ @ functions, andcell references —and 
optionally replace them. 
AutoSave creates periodic back-ups of 
work-in-progress, to guard against power 
failures and editing mistakes. 


“Indispensable...a stunning set of utilities...the 
Formula Editor is simply beyond belief.” PC WEEK 





Sideways is a registered trademark and The Worksheet Utilities, 
InWord and Noteworthy are trademarks of Funk Software, Inc. 
© 1988 Funk Software, Inc. 
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collection of powerful 






Noteworthy. 


The software that remembers. 
So you don’t have to. 


Noteworthy” is 
the professional cell- 
annotation and docu- 
mentation software 
that lets you tell the ae xi ot 
story behind thenum- "SD ees proce ta ee i higher 
bers, formulas and : ia a 
macrosin your 
spreadsheet. 

Want toremember 
why you put whatyou 
putin acell? Just press 
the hot-key and up pops 
ablanknote. Then type 
away using Noteworthy's powerful built-in editor. Make 
as many rae as youneed, each one up to8000 charac- 
ters long. text froma notetoa 
spreads| a roma spreadsheet toa 


4) 
note. Or from onenote to another. Coane 
Itevenreminds you whereyouputyour ~ i 






With Noteworthy, nether you norothers who . 
use your spreadsheets need ever forget the 
true meaning ofo cell. 


notes. As you move through your spread- Wx 
sheet, an indicator lights up whenever you : 
land ona cell containing a note. 7 


“The simplest, most effective, and the most custom- 7 
izable way to attach notes to spreadsheets.” 
},  PCMAGAZINE 


7 WARE 


0 Sideways $69.95 
Works with all releases of 1-2-3. 


Add-in capability requires 1-2-3 
release 2, 2.01, 2.2 or Symphony. 
, The Worksheet Utilities $99.95 

. Requires 1-2-3 release 2, 2.61 or 2.2. 
InWord $99.95 
Requires 1-2-3 release 2, 2.01 or 2.2. 


», am Noteworthy $79.95 
7 ae Requires 1-2-3 release 2, 2.01, 2.2 or Symphony. 


7 "To order call: 


4 — 1-800-822-3865 ext. 115 


Funk Software, 222 Third Street, Cambridge, MA 02142 





















GET 
NONSTOP 
SAVES 
INFORMATION 
-- AND 2 DISKS 





PC MAGAZINE is the one publica- 
tion you can trust to keep you up-to- 
date on the latest developments in the 
ever-changing world of computing. 












Subscribe now to make sure youdon’t 
miss a single product report or pro- 
ductivity-enhancing tip. 


@ One year (22 issues) for $29.97. 
SAVE 54%. 


@ Two years (44 issues) for$49.97. 
SAVE 62%. 





And if you order now, you'll also get 
our exclusive 2-DISK UTILITIES LI- 
BRARY — FREE with your paid 
subscription! 


Don’t delay. Call toll-free today to 
claim your savings and FREE UTILI- 
TIES LIBRARY! 


1-800-289-0429 


Savings based on annual newsstand price of 
$64.90. Regular annual subscription price is 
$44.97 per year. Add $31 per year for post- 
age outside the U.S., U.S. currency only. 
Please allow 30 to 60 days for delivery of first 
issue. Your disks will be shipped upon pay- 
ment. 














Environments 


} 


GpiSetcolor (hps, CLR_NEUTRAL) ; 
DrawSpline (hps, a&ptlEndi, &ptlEnd2, éptictli, éptict12) ; 


WinReleasePS (hps) ; 
break ; 


WM_PAINT: 


hps = WinBeginPaint (hwnd, NULL, NULL) ; 


GpiErase (hps) ; 


DrawSpline (hps, aptlEndi, &ptlEnd2, stptictli, aptictl2) ; 


WinEndPaint (hps) ; 
return 8 7 


) 
return WinDefWindowProc (hwnd, msg, mp1, mp2) ; 
} 


BEZIER.DEF 


i BEZIER.DEF module definition file 


prec ree ee een en ee ee een en wo nen eee c eee 


NAME BEZIER WINDOWAPT 
DESCRIPTION 
PROTMODE 
HEAPSIZE 
STACKSIZE 
EXPORTS 


1024 
$192 
ClientwndProc 





COMPLETE LISTING 


‘({e) 1989, Charles Petzold and Ziff Communicstions Co. 


Figure 4: LINK uses the information in this definition file to construct BEZIER.EXE. 


posite curve will not be smooth at the point 
where the curves meet. If you want a 
smooth composite curve (using the exam- 
ple of two curves shown above), then 
aptl{!], aptl{2], and aptl[3] must be colin- 
ear (that is, the three points must lie in the 
same line), with aptl{2} somewhere be- 
tween the other two points. 


PLAYING WITH SPLINES 

Before tackling the theory, you may want 
to experiment with Bézier splines. You 
can do this with the BEZIER program 
shown in Figures 2, 3, and 4. 

If you have Microsoft C 5.1 and the 
Microsoft Presentation Manager Softset 
or Programmer's Toolkit installed (or the 
equivalent IBM tools), you can create 
BEZIER.EXE by running 


MAKE BEZIER 


You can also download all the source code 
and BEZIER.EXE from PC MagNet. 
When BEZIER begins execution, it 
sets the two end points and two control 
points as you see them in Figure 5. These 
points are reset to this initial configuration 
whenever you change the size of the pro- 
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gram’s window. 

The program draws a Bézier curve that 
connects the two end points, E! on the left 
and E2 on the right. The first control point 
(C1) is near the top of the window, and the 
second control point (C2) is near the bot- 
tom. The program also draws dotted lines 
from El to Cl and from C2 to E2. (I'll dis- 
cuss the significance of these lines a little 
later.) 

The two end points are fixed in place by 
the program, but you can move the two 
control points with the mouse. You can 
move the first contro! point by pressing the 
left mouse button while the mouse pointer 
is positioned over the window. The right 
mouse button lets you move the second 
control point. As you move the mouse 
with either button pressed, the curve is 
erased and redrawn, so you can see how 
the curve changes as you move the control 
points. 

If you move the first control point to the 
upper-left corner of the window and the 
second contro! point to the upper-right cor- 
ner, the program will draw the Bézier 
spline shown in Figure 6. Switching the 
positions of the two control points causes a 
loop to appear in the Bézier spline curve, 


Environments 


as seen in Figure 7. Bézier spline curves 
with loops are not frequently encountered 
in common practice. 


BEZIER SPLINE CHARACTERISTICS 

As you'll probably discover when experi- 
menting with the BEZIER program, the 
Bézier spline lends itself well to interactive 
design. With a little practice, it becomes 
fairly easy to use the control points to pull 
the curve into a desired shape. The control 
points act on the line like magnets, in a 
fairly intuitive way. 

Other characteristics of the Bézier 
spline also make it suitable for use in inter- 
active design. Although some forms of 
spline curves do not touch any of the points 
used to define them, the Bézier curve al- 
ways passes through the two end points. 
This anchors at least part of the curve in 
place. 

If you think of the curve as being drawn 
from El to E2, then at El the curve is tan- 
gent to a straight line that runs from El to 
Cl. (The dotted lines drawn by the BE- 
ZIER program help indicate this.) Similar- 
ly, at the point E2, the curve is tangent to 
the straight line that moves from C2 to E2. 

Some complex curves have irregu- 
larities for certain combinations of 
points—this can cause strange behavior in 
the curve. The Bézier spline, by contrast, 
stays under control. Specifically, the curve 
is always bounded by the four-sided con- 
vex polygon (sometimes called a convex 
hull) that you can visualize by connecting 
the two end points and the two control 
points. 

This polygon is not always defined in 
the same way. For example, the Bézier 
curve in Figure 5 is bounded by the poly- 
gon formed by connecting El to Cl to E2 
to C2 back to El. Figure 6 shows a Bézier 
curve that is bounded by a polygon from 
EI to Cl to C2 to E2 back to El. In Figure 
7, the bounding polygon is from El to C2 
to Cl to E2 back to El. These three exam- 
ples account for all the possibilities. 

Most importantly, Bézier spline curves 
are pleasing to the eye. This is surprising, 
considering that very little information is 
required to define the curve and consider- 
ing how easy it is to manipulate them. 


THE GEOMETRIC DERIVATION 
In The METAFONT Book (Addison Wes- 
ley, 1986), Donald Knuth describes how a 


Bézier spline curve can be derived geomet- 
rically. This is probably not something you 
want to spend a lot of time doing with pen- 
cil and paper, but 1 think you'll find it inter- 
esting to go through the process at least 
once. 


Figure 5: 

This is the 

Initial window 
that is produced 


by the 
BEZIER.EXE file. 





Figure 6: 


You begin by drawing three lines, con- 
necting El to C1 to C2 to E2, as shown in 
Figure 8, Step 1. You then connect the 
midpoint of the line from E1 to C1 with the 
midpoint of the line from C1 to C2, and 
connect the midpoint of the line from C1 to 











Adifterent Bézier 
curve that was 
created by moving 
the control points. 


Figure 7; 
Switching the 
positions of the 
control points 
creates a Bézier 
spline curve 
with a loop. 
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C2 with the midpoint of the line from C2 to 
E2. Then you should draw another line 
connecting the midpoints of the two new 
lines, as shown in Step 2. The three lines 
that you have just drawn are labeled (1), 
(2), and (3). 

Now you can do the same thing using 
the four points E1, the leftmost end of line 
(1), the intersection of line (1) and line (3), 


wee HOW TO DERIVE A BEZIER CURVE GEOMETRICALLY 


mig 


STEP 1 


E2 


STEP 3 





and the midpoint of line (3), and also using 
the four points E2, the rightmost end of 
line (2), the intersection of line (3) and line 
(2), and the midpoint of line (3). This pro- 
cedure will create six new lines, as shown 
in Step 3. 

If you keep following this procedure 
(the next step involves the creation of 12 
new lines), you'll eventually approach the 
Bézier spline curve, as shown in Step 4. 
This demonstrates that the Bézier spline 
curve is an interpolation (of sorts) between 
four separate points, done in a way that 





STEP 2 
c2 
Ct San 
ee E2 
STEP 4 
c2 
C1 


Figure 6: In order to understand how a Bézier spline curve is formed, you need to follow these steps: 
First, draw three lines that connect the end points and the control points. Next, connect the midpoints 
of each of these lines. Repeat this process twice more. If you were to continue this pattem, you would 


eventually approach a Bézier curve. 
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will ensure that the curve will pass through 
the two end points. 


THE MATHEMATICAL REPRESENTATION 
Of course, no discussion of the Bézier 
spline would be complete without the 
heavy math. Although you don’t have to 
worry about this when using Bézier splines 
in a Presentation Manager program, you 
may be surprised at the relative simplicity 
of the curve formulas. (On the other hand, 
if you’re not accustomed to stuff like this, 
you may be surprised at the complexity of 
the formulas!) 

The Bézier spline curve is a cubic, 
which means that the formulas involve 
variables taken to the third power. It is ex- 
pressed in terms of parametric equations, 
in which variables x and y are functions of 


Although you don’t 
have to worry 

about the math when 
using Bézier splines 
in a Presentation 
Manager program, 
you may be surprised 
at the relative 


simplicity of 


the curve formulas. 





a third variable, often called t. You can 
think of t as “‘time,”’ ranging from 0 at the 
beginning of the line to | at the end of the 
line. 

The general form of a parametric cubic 
equation in two dimensions is 


3 2 
x(t) salt’ + oe tot, 
t) = + + t+d 
ga ty se nye Sy tl Ty 


where t ranges from Oto 1. Thea, b,c, and 
d are constants. To derive these constants 
for the Bézier spline, we need some as- 
sumptions. 

I'll have to abandon my earlier notation 
(El, E2, C1, and C2) here, and instead re- 
fer to the four points in terms of subscript- 


Cocaine can 
make you blind. 


Cocaine fools your brain. 

When you first use it, you 
may feel more alert, more 
confident, more sociable, more 
in control of your life. 

In reality of course, nothing 
has changed. But to your 
brain, the feeling seems real. 


From euphoria... 


You want to experience it again. 


So you do some more coke. 

Once more, you like the 
effects. It's a very clean high. 
It doesnt really feel like you're 
drugged. Only this time, you 
notice you dont feel so good 
when you come down. You're 
confused, edgy, anxious, even 
depressed. 

Fortunately that’s easy to fix. 
At least for the next 20 min- 
utes or so. All it takes is another 
few lines, or a few more hits 
on the pipe. 

You're discovering one of 
the things that makes cocaine 
so dangerous. 

lt compels you to keep on 
using it. (Given unlimited 
access, laboratory monkeys 
take cocaine until they have 
seizures and die.) 

If you keep experimenting 
with cocaine, quite soon you 
may feel you need it just to 


© 1987, DDB Needham Worldwide Inc. 


function well. To perform 
better at work, to cope with 
stress, to escape depression, 
just to have a good time at 
a party or a concert. 

Like speed, cocaine makes 
you talk a lot and sleep a little. 
You cant sit still. You have 
difficulty concentrating and 
remembering. You feel aggres- 
sive and suspicious towards 
people. You don't want to eat 
very much. You become unin- 
terested in sex. 


To paranoia... 


Compulsion is now definitely 
addiction. And there's worse 
to come. 

You stop caring how you 
look or how you feel. You 


become paranoid. You may feel | 


people are persecuting you, 


and you may have an intense | 


fear that the police are waiting 
to arrest you. (Not surprising, 
since cocaine is illegal.) 

You may have hallucinations. 
Because coke heightens your 
senses, they may seem 
terrifyingly real. 

As one woman overdosed, 
she heard laughter nearby and 
a voice that said, “I’ve got you 
now.” So many people have 
been totally convinced that 


bugs were crawling on or 
out of their skin, that the hal- 
lucination has a nickname: 
the coke bugs. 

Especially if you've been 
smoking cocaine, you may 
become violent, or feel suicidal. 

When coke gets you really 
strung out, you may turn to 
other drugs to slow down. Par- 
ticularly downers like alcohol, 
tranquilizers, marijuana and 
heroin. (A speedball—heroin 
and cocaine—is what killed 
John Belushi.) 

lf you saw your doctor 
now and he didn't know you 
were using coke, he'd probably 
diagnose you as a manic- 
depressive. 


To psychosis... 


Literally you're crazy. 
But you know what’ truly 
| frightening? Despite everything 
that’s happening to you, even 
now, you may still feel totally 
| in control. 
That's the drug talking. 
| Cocaine really does make you 
* blind to reality. And with what's 
_ known about it today you 
| probably have to be something 
| else to start using coke in the 
first place. 
Dumb, 





Partnership for a Drug-Free America 


“When Fosberry said a PS/2 with Micro Channel 


would let him juggle ten things at once 
and still have time to break for lunch, he meant it.” 








How're you going to doit? 


ee poe a ae eee ge ee 
a lot of balls in the air to stay co 
e Genius Of Micro Channe Which is w IBM | 
developed the Personal System/2° with Micro Channel Micro Channel 
can a multiple operating microprocessors. So you can, for 
example. tare ae iA ti ipherals, while freeing up the main pro- 
cessor to crunch s master can even be se a fax 
while another manages caps ic on a network, all with greater reliability. | 
Naturally, every PS/2° with Micro Channel runs DOS and OS/2° 
So with OS/2 Presentation Manager; you can do multiple tasks concur- 


(OM, Personal System/2 snd PS/2 are registered trademarks snd 05/2, Presentanon Manager and Micro Channel are trademarks of international Busness Machines Corporation. © 1989 IBM Corp. 












rently, all with an easy-to-use graphical interface. What's more, 
with Micro Channel, there are no DIP switches to set, for 
simpler, more reliable installation. You can find and reset cards 
anywhere in the network—right from your desk! 

The Solution Is IBM. So, to manage lots of informa- 
tion, jobs, hardware and software, invest in the PS/2 with 
Micro Channel. Contact your IBM Authorized Dealer 
or IBM marketing representative. For a dealer near you, h 
call 1 800 IBM-2468, ext. 142. You'll learn Sor 
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there’s almost nothing you can’t do if you PS/2 it! 
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Figure 9: The mathematical formula for creating the Bézier spline curve, which joins two end points 
under the influence of two contro! points. 


BEZIER SPLINE FORMULA 


+ 3t(1 - ty3x, Se 3nd (1 - t)x, + a 
+ 3t(2 - t)oy) + 3° (1 - thy) + ty, 





EOTORS CHOICE 
1062 MainStreet 


computer complexity 
and at a fraction ot ihe costota LAN. In with 


can be networked; and English 
< ih ‘ 
fact, prices start at just over $100 per networking easy. 
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‘Allenta (404) 504-0100 + Boaten (508) 87-3800 « Denver (303) 886-300 + Hemdon - 
Las Angolan (213) 437-6200 » New York (212} 563-3600 © Otawe, Canada 1-600-267-4245 


‘Newbridge and logo, and MarStwet are trademarks of Newbridge Nemorks Coporaion 
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ed values of x and y, as shown below: 


El = (Xgs¥g) 
C1 = (x47¥4) 
€2 = (%5,¥5) 
z2= O%ye¥q) 


We make four assumptions. The first is 
that the curve passes through the point 
(Xo, Yo) When t is zero. Thus: 


x(a) = X 
¥(8) = yy 


The second assumption is that the curve 
passes through the point (x3,y3) when t 
equals 1: 


xq1yp = Xy 


yO) sy, 


The third and fourth assumptions in- 
volve the first derivatives of the two for- 
mulas. This governs the slope of the line at 
the end points. For the beginning of the 
curve, the assumptions are 


x(a) = 3X - X) 
¥*(8) = 3(¥4 - ¥g) 


Similarly, at the end of the curve: 


x‘ql) = 3(x, - X5) 
y‘q.) = MY, - Yo) 


Ammed with these equations, you can 
solve for the constants a,, b,, and so forth 
in terms of Xo, X,, and so forth. Putting 
those constants back into the parametric 
formulas shown above and performing a 
bit of algebraic manipulation yields the 
common form of the Bézier spline formu- 
las shown in Figure 9. There is a certain in- 
ternal symmetry in these formulas that is 
very appealing, don’t you think? 


WHAT DO WE DO WITH THEM? 

Bézier splines in the GPI probably will 
have their greatest application in intemal 
font generation and in CAD and drawing 
programs. It’s possible that many pro- 
grammers working with the PM will never 
have the occasion to use GpiPolySpline. 
Fair enough—at least you’ ll appreciate 
this facility a little more if and when GPI's 
vector font generation is enhanced. 

But if there comes a time when you 
need to draw a complex image involving 
curves, and ellipses are not quite right, 
keep the Bézier spline in mind. It’s a very 
flexible and powerful drawing tool. | 
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If your business is 
using Macola Accounting Software, 
these numbers will interest you: 
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And if it isn't, these numbers will: 


1-800-468-0834 (usa) 
1-800-336-8337 (CANADA) 


If you haven't seen Macola recently, you 
should see us now. The experts agree in 
two consecutive blockbuster reviews... 
“the maturity of Macola’s product and 
the attention to detail bas earned it top 
bonors in microcomputer LAN-based 
accounting.” 


Introducing Version 4.0. It's simply 
the most recent generation of an on-going 
commitment to remain... “the overall 
performance winner.’ For more informa- 
tion on how Macola’s new Version 4.0 
can improve your numbers in accounting, 
distribution or manufacturing, call today. 


17 fully integrated packages: Accounting -G/L, A/R, A/P, PR, A/D, Distribution 1/M, COP, P/O, BOMP Manufacturing - MRP, 
M/S, SEC, L/P? SPC? SPR, CRP? J/C, plus Report Writer. (* Call for availability) 


PC Magazine 1s a publication of Ziff Davis Communications Co. Macola is a registered trademark of Macola, Inc. Copyright 1989 
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SOFTWARE 
333 East Center Street 

PO. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 


Accounting Software 
You ll Never Outgrow. 


Your taxes will be 
more complex 
this year. 


Remember the good old days 
when normal people could do their 
own income taxes? Well, TurboTax 
and your PC bring back those 
simpler times. 

TurboTax guides you step by step 
through the process of preparing your 
tax return. The Auto Interview 
feature helps you determine which 
forms you need. The figures you 
enter are automatically transferred to 
the appropriate forms and schedules. 

When you're through calculating 
your taxes — in under 10 seconds — 
you can print everything, including 
the IRS-approved dot matrix 1040 
on plain paper with most dot matrix 
printers. 

If you have a question, you can 
turn to on-line, item-sensitive IRS 








help screens and our own cross-refer- 
enced Help System. And if you're 
still not sure, we can refer you toa 
nearby professional who can offer 
advice or finish the job using your 
TurboTax data. 

Those are just some of the 
powerful features that have helped 


Quick-Look Tax Window +1990 Tax Pian- 
ning inciuded free - Pop-up Caiculator 
+ Data Examiner to heip pinpoint omis- 
sions In your return > Dot matrix 1040 «, 
1040 A short form - Free copy of the Price 
Waterhouse Personai Tax Advisor Fully 
integrated programs for 41 state returns 
also avaliable. 


CIRCLE 220 ON READER SERVICE CARD 


So what? 


TurboTax win PC World magazine's 
prestigious World Class award four 
years in a row. It’s no wonder that 
over 2,000,000 returns were prepared 
last year with TurboTax. 

So get prepared to simplify your 
tax preparation. With TurboTax. 

See your local dealer or purchase 
direct by calling 1-800-782-1120, or 
619-453-8722 in California. 

Suggested Retail prices — Federal: $75.00, 
Updates: $37.50, Each State: $40.00, Updates: 
$25.00. California residents 


include sales tax. PC WORLD 

TurboTax requires 384K. ie 
=z 
bos = a 

* 

ChipSoft | AW 

5045 Shoreham Place | WoRtpeaaes 

San Diego, CA 92122 | AWARD 





by 
Ray Duncan 


If you program in C, you rarely need con- 
cern yourself with the mechanics of arith- 
metic in your applications. You simply de- 
clare your variables as long or short, 
signed or unsigned, integer or floating. 
You can then trust the compiler to translate 
the arithmetic operators in your source 
code into the proper machine instructions, 
sequences of instructions, or calls to li- 
brary routines. You can even mix data 
types if you wish (multiplying a floating 
point number by an integer, for example), 
the compiler will generate the appropriate 
code to convert (or ‘‘coerce’’) the type of 
one piece of data to match the other. 

In assembly language programming, 
on the other hand, you can’t avoid the is- 
sues of computer arithmetic and data typ- 
ing. You must have a solid grasp of signed 
and unsigned two’s complement arithme- 
tic, the CPU's built-in support for the basic 
arithmetic operations, and the algorithms 
by which more complex arithmetic opera- 
tions can be constructed out of the avail- 
able machine instructions. 

In the next several columns, we'll ex- 
plore some of these subjects together. We 
will begin with the Intel 80x86’s native 
support for single- and double-precision 
integer arithmetic, then develop a library 
of variable precision arithmetic routines, 
and finally examine the capabilities of the 
80x87 numeric coprocessor. As usual, the 
emphasis will be on practical rather than 
theoretical issues, although | will try to 
provide some of the more abstract refer- 
ences. 


BASIC TERMINOLOGY 
There are two pairs of terms that will crop 
up repeatedly in these discussions of com- 
puter arithmetic: single-precision versus 
double-precision integers, and signed ver- 
sus unsigned integers. We should agree on 
the meaning of these terms at the outset. 
The maximum size of a single-preci- 
sion integer varies from machine to ma- 
chine, but I shall take it always to denote a 
number that will fit into a general register 
and that can be operated on conveniently 
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with single machine instructions. It is also 
a power-of-2 multiple of bytes. On the 
8086, 8088, 80286, and the 80386 running 
in real mode or in 16-bit protected mode, a 
single-precision integer is 16 bits, or 2 
bytes. On the 80386 in 32-bit protected 
mode, a single-precision integer is 32 bits, 
or 4 bytes. 

As you'd expect, a double-precision in- 
teger is twice the size of a single-precision 
number for a given machine, and again, it 
is always a power-of-2 multiple of bytes. 
On the 8086, 8088, 80286, and 80386, in 
real mode or 16-bit protected mode, a dou- 
ble-precision integer is 32 bits. On the 
80386 in 32-bit protected mode, a double- 
precision integer is 64 bits. Most double- 
precision integer operations enjoy only 
primitive support in the 80x86 instruction 
set, and—in the absence of a numeric co- 
processor—must be carried out with se- 
quences of machine instructions that are 
sometimes rather lengthy. 

The distinction between signed and un- 
signed integers is straightforward. In a 
signed integer, the most significant bit is 
reserved for the arithmetic sign. The bit is 


0 if the number is positive, | if the number 
is negative. The remaining bits indicate the 
number’s magnitude. The range for a 16- 
bit signed integer, for example, is from 
~-32,768 (FFFFH) to 32,767 (7FFFH). In 
an unsigned integer, all bits, including the 
significant bit, indicate magnitude. A 16- 
bit unsigned integer can range from 0 to 
65,535 (FFFFH). 

But wait a minute, you may say—that 
unsigned 65,535 looks just like a signed 
32,768! You're quite right: bits are bits, 
and the ‘‘signedness’’ or ‘‘unsignedness’’ 
of a given bit pattern depends strictly on 
your point of view. But picking the right 
point of view is very important; a logical 
error in which a signed integer is treated as 
unsigned or vice versa can be the cause of 
quite subtle and difficult program bugs, as 
we shall see later. 


SINGLE-PRECISION INTEGER ARITHMETIC 
The 80x86 CPU family supports single- 
precision integer addition, subtraction, 
multiplication, and division with the fol- 
lowing instructions: 


add)’ single-precision 
addition 

sup single-precision 
subtraction 

MUL) >) Uneigned single-precieion 

ae multiplication 

IMUL Signed eingle-precieion 
muitiplicstion 

DIV Unsigned single-precision . 

VUE division 2° .P + * 

IDIV. Signed single-precision 
division ee sd 
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The instructions listed above are your 
fundamental tools for working with the 
family of single-precision integers, and 
you must be thoroughly familiar with their 
behavior, as well as any of their idiosyn- 
crasies. These related, but less important, 
instructions are 


NEG Two's complement (multiply 
by -1) i 

CMP Compare single-precision 
integers 

CBW Sign-extend 8-bits to 16-bits 


ADD, SUB, NEG, and CMP set the 
CPU’s flags (sign, carry, overflow, and 
zero are the most important) according to 
the result of the operation. Actually, CMP 
can be thought of as a sort of nondestruc- 
tive SUB that doesn’t do anything but set 
the CPU flags (this is an easy way to re- 
member the order of CMP’s operands). 

You probably noted that ADD, SUB, 
and CMP do not come in ‘‘signed’’ and 
“‘unsigned”’ varieties. This is because the 
“‘*signed’’ or ‘‘unsigned”’ nature of the re- 
sult is solely in the eye of the beholder. If 
you want to regard the result as unsigned, 
you test the carry flag; if you prefer to think 
of the result as signed, you test the sign and 
overflow flags. The 80x86 family has an 
astonishingly diverse battery of condition- 
al jumps to provide for this and similar 
contingencies. 

For example, if you’re performing a 
conditional branch after comparing two 
addresses (which are unsigned values), 
you would use the JB, JBE, JA, or JAE in- 
structions. After comparing two dollar 
amounts (signed values), you would use 
the JL, JLE, JG, or JGE instructions. Test- 
ing the wrong flags or selecting the wrong 
type of conditional jump is a common 
cause of obscure program bugs—particu- 
larly when addresses are being calculated 
or compared. Such bugs may lie dormant 
for a long time and then bite suddenly 
when a change is made to a completely un- 
related part of the program. 

The multiply and divide instructions are 
a little more interesting and a little less reg- 
ular. MUL and IMUL affect only the carry 
and overflow flags, leaving the rest unde- 
fined; DIV and IDIV leave the state of all 
flags undefined. The signed instruc- 
tions—IMUL and IDIV—have slightly 
less range because they render special 


RZ) Pc MAGAZINE NOVEMBER 14, 1989 


treatment to the sign bit. Obviously, the 
unsigned instructions—MUL and DIV— 
should always be used when you are work- 
ing with addresses. 

Earlier, I asserted glibly that the multi- 


DMUL.ASM 


DMUL.ASM Dowble Precision Unsigned Multiply 


55,132 


Double Precision Unsigned multiply 
for 6686, 6006, 68266, end 


ply and divide instructions are single- 
precision arithmetic operations. The 
whole truth is not so simple. The multiply 
instructions accept two single-precision 
operands, but they produce a double-preci- 
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Cell with: DK:AX 


CX:BX 
Returns: DX1CX:BK:AX 
Destroys: nothing 
segment word public ‘CODE’ 


equ 
equ 


equ 
equ 


word ptr {bp-2) 
word ptr 
word ptr 
word ptr 


cs:_TEXT 


d@mul 
neer 


public 
proc 


push si 
push ai 
push bp 
bp, sp 
sp,@ 


ty 
i 
or 


a383 BBR" SRREe REREE GSES G82 G8 


= quad-precision product 


1969 Ziff Communications Co. 


= double-precision argument 1 
= double-precision argument 2 


local variables 


save registers 
3 set up steck frame i 
3} for forming result 


save copy of argument 1 


Er nod 


ergi low * erg2 low 


argi high * arg2 high 
an argi high * arg? low 
_# accumulate result X 


argi-low * arg2 high 
4: Bal 


oe - 





loed quad-precision result 


restore registers 
Oe Pee 


and exit 





Figure 1: Here is a double-precision assembly language multiplication routine for the 8086, 8088, 
80286, and 80386. It accepts two 32-bit arguments and retums a 64-bit result. 
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sion result. One argument must always be 
in register AX, while the other can be in 
any other register or in memory; the result 
always appears in registers DX and AX, 
with the most significant part in DX. The 
conventional notation for this latter situa- 
tion is DX:AX. (On the 80386 in 32-bit 
protected mode, EAX and EDX are used 
instead of AX and DX.) 

The divide instructions accept a double- 
precision dividend and a single-precision 
divisor, and they produce a single-preci- 
sion quotient and remainder. The dividend 
is always taken from DX:AX; the divisor 
can be in any other register or in memory. 
The quotient is always left in register AX, 
while the remainder appears in DX. 
(Again, on the 80386 in 32-bit protected 
mode, EAX and EDX are used instead of 
AX and DX.) 

Why this mixing of single and double- 
precision arguments and results, and why 
this special treatment of DX and AX? The 
reason is that you need to be able to use the 
multiply and divide instructions to scale a 
single-precision value (by multiplying, 
then dividing) through a double-precision 
intermediate without losing any precision. 
Use of dedicated registers to provide argu- 
ments or to accept results is an explicit 
trade-off of instruction set orthogonality 
for more compact opcodes and therefore 
smaller programs. 

As an aside, it is interesting to note the 
claims by Apple (and Motorola) that the 
68000 in the original Macintosh is a 32-bit 
microprocessor. In spite of the fact that the 
68000 has 32-bit registers, its multiply in- 
struction works on 16-bit arguments to 
generate 32-bit results, and its divide in- 
struction returns 16-bit results. This alone 
is sufficient to reveal the 68000 as what it 
is: a 16-bit microprocessor that happens to 
have a lot of address lines! Only in the 
68020 and 68030 (used in the Mac SE/30 
and various Mac II models) do we find the 
true 32- by 32-bi1 multiply and 64- by 32- 
bit divide that are diagnostic of a true 32- 
bit processor. 

The 80286 and 80386 support an odd— 
but handy—form of the IMUL instruction 
that is not found on the 8086 and 8088. Itis 
one of the very few instructions in the en- 
tire 80x86 family that has three operands: 
the destination is always a register; one of 
the source operands is a register or memo- 
ry address; and the other is an ‘‘immedi- 


ate”’ or literal value. This form of IMUL 
has a number of other peculiarities: the re- 
sult of the operation is a single-precision 
value rather than double; the result can go 
to a register other than AX and DX; a reg- 
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Call with: EDX: EAX 


ECX: EBX 





Returns: 





me Re we we We Ge ws Be Re Be Be te 


Destroys; nothing 











_TEXT 










wd equ dword ptr [ebp-4) 
wi equ dword ptr [ebp-8) 
w2 equ dword ptr [ebp-12) 
wi equ dword ptr febp-16] 








assume cs: TEXT 


public 
proc 





dmul 
neer 











push esi 
push edi 
push ebp 
mov ebp,esp 
sub esp, 16 










edi,edx 
esi,eex 






ebx 
wB,eex 
wi,edx 





eex,edi 
ecx 

w2,eax 
w3,edx 





eax,edi 
ebx 
wi,eex 
w2,edx 
w3,0 






@ax,@S1 


mul ecx 
edd wi,eex 
ede w2,edx 






w3,0 


pop edx 
pop ecx 
pop ebx 


eax 






ebp 
edi 
esi 
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s double-precision ergument 1 
= double-precision ergument 2 


EDX: ECX:EBX:EAX = qued-precision product 


segment dword public use32 ‘CODE’ 


ister argument need not be in AX or DX; 
and one of the arguments is not (necessar- 
ily) destroyed by the operation. For exam- 
ple, to multiply the contents of CX by 10 
and leave the result in register BX, you 


pe 














} local veriebles 





seve registers 


set up steck frame 
for forming result 


sees 


seve copy of ergument 1 











erg1 low * erg2 low 







} ergl high * arg2 high 
















3 @rgi high * erg2 low 


2 eccumulete result 


ergl low * erg2 high 


eccumulete result 


loed quad-precision result 






j; Festore registers 


end exit 


Figure 2: This double-precision muttiplication routine Is for the 80386 CPU in 32-bit protected mode. It 
accapts two 64-bit arquments and retums a 128-bit result. 
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FOR $1699, YOU CAN GET 
CUSTOM CONFIGURATION, 
SELF-DIAGNOSTIC SOFTWARE, 

A 30-DAY MONEY-BACK 


GUARANTEE AND 
NEXT-DAY DESKSIDE SERVICE. 


These days, there are literally 
dozens of 286 systems to 
choose from. 

But in a recent PC Week 
Poll of corporate buyers, it was 
the Dell system that was ranked 
Number | for overall customer 
satisfaction. 

Even ar the first glance, it’s 
easy to see that two things 





= ial Diskette make our System 210 
ERO, different from all 
TOW se, : the rest. 
“renin ICE AGREE = What we put 
— behind it. And what 
we put in it. Because 


we build every one of these 
systems a litrle bit differently 

than everybody else. And we support 
them like nobody else. With some 
systems, you can buy an expensive 
service contract. With others, you're 
lucky if you get a parent company 
with a permanent address. 

But with our System 210, you get 
the most complete package of service 
and support in the industry. And you 
get it at absolutely no charge 

To begin with, when you buy from 
us, we give you a personal account 
tepresentative. Who gets to know 
everything about you and your system. 

In case you ever have a problem, 
we back you up with multiple levels 
of support. 

For example, our self-diagnostic 
software. And our toll-free technical 
support hotline. Between these two, 





we can resolve 90% of your problems 
right away. 

And we can take care of the 
other 10% by the next business day. 
With every system, you get next- 
day deskside service provided by 
a Xerox Corporation technician. 


EVERY GUARANTEE AND A GREAT BOX 
HAS A GREAT 
Sian TO KEEP IT IN 
BEHIND IT. = 

One of the reasons we can afford 
to give you so much support is that 
our systems need almost no support 
at all. 

We make the System 210 nght 
here in the U.S. We build every 
system to the highest standard of 
qualiry. And we custom configure it 
to your exact specifications. From 
the system board up. 

And as you can see, we've left 
nothing out. At $1699, even the most 
basic configuration gives you 512 KB 
of RAM, a 20 MB hard drive, and 
a VGA monochrome monitor. 

Besides the support we already 
described, the System 210 also comes 
with a guarantee you wont find any- 
where else: Try it in your office for 30 
days. If you aren't completely satisfied — 
for any reason—even if the case color 
doesn't match your office —send it 
back. And we'll refund your money. 
With no questions asked. 

If youd rather not tie up your money 
in the first place, a lease plan can be 
designed to fit the exact needs of your 
business. f 

So it doesn't matter whether you're 
looking for the best 286 system, the 
best price, or the best support plan in 
the industry. 





THE NEW 12.5 MHz 286 DELL SYSTEM® 210. 
STANDARD FEATURES: * Page mode interleaved memory “Lease for as hou as 864/month. 








30286 microprocessor running at architecture Extended Seresce Plan pricing starts ot $190 
Just giveusa call. 5 MHz, * Integrated high perform: ee i a m 
, * Choice of 512 KB, 640 KB* 1 MB disk interface on system boat 
And we'll send you all three. In ei MiB f Ra AM expandable to * Enhanced I01-key keyhoar 
Bernas 16 MB (6 MBon system board). * | parallel and 2 senal pore i 
the same box. °5.25" 1.2 MBor 3.5" 1 44 MB +3 full-sized 16-bit AT expansion 
diskette drive dots available 
* Socket for Intel 80287 math ar 
coprocessot OPTIONS: © “2 
* Integrated diskette and high #40 MBor 150 MBrape drive awning 
performance 16-bit VGA videc * Intel 80287 math copmcessox 640 KB versions ofthe above ama as 
controller on system board. +128 KBRAM upgrade kit aveable for an exlisionad $40. 
*LIM 4.0 support for memory over pele KBRAM upgrade k: 
TOORNER CAH IMB. 2MBRAM upg 


,800-426-5150. = = —_ 
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would write 


IMUL BX,CX, 18 

1 should mention that MUL, IMUL, 
DIV, and IDIV additionally support **half- 
precision’’ operations (operating on or re- 
turning 8-bit values). These are rarely used 
in the course of norma! application pro- 
gramming and will not be referred to fur- 
ther in these columns. 


DOUBLE-PRECISION INTEGERS 

The 80x86 family's support for double- 
precision operations is discouragingly 
meager. In addition to the arithmetic in- 
structions we've already considered, you 
are provided with only the following: 


‘abG" Bingle-precision 

’ addition with carry 
single-precision eubtrac- 
‘tion with carry (borrow), 


SBB 


ey 


These instructions, in essence, allow 
you to propagate the carry bit through the 
piecewise addition and subtraction of mul- 
tiple-precision values. For example, to add 
a double-precision value in DX:AX to a 
double-precision value in SI:DI, leaving 
the result in DX:AX, you would write 


ADD 
ADC 


AX,DI 


? lower hslf 
DX,SI ; 


upper hslf 


Similarly, to subtract a double-precision 
value in SI:DI from a double- precision val- 
ue in DX:AX, leaving the result in 


DX:AX, you would write 
SUB AX,DI ; lower half 
SBB DX,SI ; uppar half 


Other loosely related instructions, use- 
ful mainly for conversion of single-preci- 
sion values to double-precision, are 


.cwD'  Sign-extend 16-bits to 
- 32ebits 
Gbe. sign-extend 32-bits to 
2) 6@ebats (88386 only) -~/ 
MOVSX Sign-axtand 6-bits or 
16-bits to 16-bits or 
32-bits (803B6 only) 
MOVZX Zero-extand &-bits or 
16-bits to i6-bits or 
32-bits (80386 only) 
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To take the two’s complement of a dou- 
ble-precision number, you can use the 
time-tested technique of flipping all the 
bits and then adding |. For example, to 
change the sign of a double-precision num- 


ber in DX:AX, you would write 
NoT Dx 
NOT AK 
ADD AX,1 
apc Dx, 2 


DDIV.ASM 


title 


page 55,132 


3; DDIV.ASM 


A slightly faster technique relies on the 


fact that NEG sets the carry flag: 
NEG DX 
NEG AX 
SBB Dx, 


What about double-precision multipli- 
cation and division? Taking the single- 
precision native MUL, IMUL, DIV, and 
IDIV instructions as our guide, we know 
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DDIV.ASM Doubla Precision Unsigned Divide 


Double Pracision Unsignad Divida 


for 8286, 8088, 88286, and 


80386 in real moda 


Copyright (Cc) 
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3; Call wath: DxX:CX: BX: AX 
SI:DI 

Returns: DX: Ax 
CX: BX 


Destroys: SI, DI 


TEXT 


sagment word public ‘CODE’ 


assume ¢s: TEXT 


ddiv 
near 


public 
proc 


push 
mov 
mov 
cle 


bp 
bp, cx 
cx,32 


rel 
rel 
rel 
rol 
jne 


ax,i 
bx,1 
bp,1i 
dx,1 
ddiv3 


sub 
sbb 
stc 
loop 
Imp 


bp,di 
dx,si 


ddivi 
ddaiv5 
ddiv3: cmp 
je 
jne 
cmp 
jnc 


dx,si 
ddaiv4a 
ddiv2 
bp, di 
ddiv2 


ddivi 
ex,1 
bx,1 
cx, bp 
ax, bx 
ex, bx 


bp 


/16-bit protactad moda 
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qusd-praciaion dividend 
double-pracision divisor 


double-precision quotiant 
doubla-precision remainder 


ssve register 

BP = 3sw of dividend 
initialize loop counter 
carry flag initially clesr 


tast this bit of dividend 


jump if bit was clear 

subtract divisor from dividand 
force carry flag sat and 

shift 1t into forming quotient 


dividend > divisor? 
no, jump 
yas, subtract divisor 


yes, subtrsct divisor 
force carry flag clear and 


shift it into forming quotient 
bring last bit into quotient 


put quotiant in DxX:Ax 
put ramaindar in CxX:Bx 


rastora ragister 
and axit 





Figure 3: Corresponding to Figure 1, this double-precision division routine is for the 8066, 8088, 


80286, and 80386 (real or 16-bit protected mode) 
retuming a 32-bit quotient and 32-bit remainder. 


. accepts a 64-bit dividend and 32-bit divisor, 
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that a truly useful double-precision multi- 
ply must process two double-precision 
arguments to produce a quad-precision re- 
sult. Similarly, a fully generalized double- 
precision divide must accept a quad-preci- 
sion dividend and double-precision 
divisor, yielding a double-precision quo- 
tient and remainder. 

At this point, your intuition as a veteran 
80x86 programmer is probably whispering 
that you are about to run short of registers. 
The problems actually go far deeper than 


Knuth describes an 
algorithm fora 
multiple-precision 
divide that is 
constructed on single- 


precision divides, 


but it’s quite complex 


and not very fast. 


ee an 


this, however. You might reasonably hope 
that the built-in single-precision multiply 
and divide instructions could be employed 
as useful building blocks for double-preci- 
sion (or multiple-precision) multiply and 
divide routines. Unfortunately, fate is not 
so kind. 

The hard reality is that the hardware’s 
single-precision multiply instruction is 
only marginally helpful when used for 
stepwise multiple-precision multiplication 
operations in the ‘‘obvious’’ manner. 
That’s because MUL and IMUL are quite 
slow on the older 8086 and 8088 proces- 
sors. As for multiple-precision divides, the 
hardware’s built-in divide instruction is 
(for all practical purposes) useless. Al- 
though Donald Knuth has described an al- 
gorithm for a multiple-precision divide 
that is constructed on singk-precision di- 
vides, it is quite complex and—worse 
yet—not really very fast. 

In the next installment Ill discuss the 
hoary shift-and-add (for multiplication) 





and shift-and-subtract (for division) algo- 
rithms that go back to the dawn of comput- 
er history. We'll then use these algorithms 
as the basis of multiple-precision multipli- 
cation and division routines capable of 
processing arguments of any size. In the 
meantime—just to tide you over and give 
you some code to look at—Figures | , 2, 3, 
and 4 contain the source code for double- 
precision multiplication and division sub- 
routines that are somewhat faster (because 


ODIV386.ASM 


title 


page 
7386 


55,132 


DDIV386.ASH 


DDIV366.ASM Double Precision Unsigned Divide 


Double Precieion Unsigned Divide 
mode 


they are less general). The calling se- 
quences and results are documented in the 
listings. 


THE IN-BOX 

Please send your questions, suggestions, 
and comments to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: rduncan 

BIX: rduncan a 
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for 88386 32-bit protected 
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7 Pe Magszine * Ray Duncen 
Cell with: EDX: ECXrEBX:EAX = 
ESI:EDI = 
Returns: EDX: EAX = 
ECXrEBX = 


Deetroys: ESI, EDI 


_TEXT segment 
essume cei_TEXT 


ddiv 
near 


public 
proce 


push 
mov 
mov 
elec 


ebp 
ebp,ecx 
ecx ,64 


rel 
rel 
rei 
rel 


eax,1 
ebx,1 
ebp,1 
edx,1 
ddiv3 


ebp,edi 
edx,esi 


ddivi 
ddiv5 


edx,esi 


ddiva: 


ddiv5: 
ebx,1 


ecx,ebp 
«, 80x, ebx 
ecx, ebx 


ards 
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qued-precision dividend 
double-precision divisor 


double-precision quotient 
double-precieion remainder 


dword public use32 ‘CODE’ 


ssve register 

EBP = 3sw of dividend 
initielize loop counter 
carry flsg initisily cleer 


test this bit of dividend 


jump if bit wes cleer 

eubtrect divisor from dividend 
force cerry fieg set end 

shift it into forming quotient 


dividend > divisor? 
no, jump 

yee, eubtract divisor 
yes, eubtract divisor 


force carry flag clear end 
shift it into forming quotient 


bring lest bit into quotient 


put quotient in EDX:EAX 
‘put remainder in ECX:EBX 


restore register 
end exit 





Figure 4: This double-precision division routine for the 80386 in 32-bit protected mode accepts a 128- 
bit dividend and 64-bit divisor and retums a 64-bit quotient and 64-bit remainder. 
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SQL / 


IMS IDMS/R™®™ 


Rdb SQL SI! 


SYBASE dBASE: 


LOTUS ORACLE 





INGR 








DS 





You need FOCUS to read 
them all. PC/FOCUS is the only 
PC 4GL/DBMS database man- 
agement system that, through a 
host of connectivity options. 
gives DOS, OS/2 and LAN users 
access to all the data— 
regardless of the database struc- 
ture or hardware platform. 

PC/FOCUS is also the PC 
implementation of the world's 
leading Fourth Generation Lan- 
guage. Capable of untversal joins 
and universal access, FOCUS is 
the perfect development tool for 
company-critical cross platform 
applications and for downsizing 
or upsizing applications. What's 
more, it’s really easy to use. 

If you're beginning to see 
why you should have PC/ 
FOCUS, call or write Information 
Builders, Inc. 


PC/FOCUS 


Information Builders, Inc. 


PCAFOCUS 5 2 regstered rece merk of Inforrapor Burdets. Inc 
Other product naesa’e trade T.2"ks of Dae" respective “o'de's 
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by 
Neil J. Rubenking 


TESTING COMMAND-LINE 
ARGUMENTS 

When you use command-line arguments in 
a batch file, it is sometimes difficult to inter- 
pret them, because in string comparisons 
DOS distinguishes between lowercase and 
uppercase letters. Since you can’t depend 
on users to type lower- or uppercase letters 
consistently, both must be checked. if the 
length of an argument is one character, two 
lines are needed. If the length is two, there 
must be four lines to check all altematives 
(ON, On, oN, on, for example), and with a 
length of three there will be eight lines for 
checking. Thus, your batch file can become 
crowded with lines that almost duplicate 
each other. For example: 


IF ’t1’=='ONE’ GOTO one 
IF ‘t1’==‘ONe’ GOTO one 
IF ‘t1's='OnE’ GOTO one 


IF ‘ti’==’onE’ GOTO one 
IF ‘%1‘=2’one’ GOTO one 


To identify letters regardiess of case, 
you can use the DOS command IF EXIST. 
You don't tell DOS to compare %1 to a let- 
ter or number. instead, you tell it to check 
for a filename that contains %1. Figure 1 
shows the IF EXIST test being made on the 
name of the batch file RSPATH.BAT. 

juse RSPATH.BAT to temporarily add a 
new path. With the command-line letters A, 
S, or R (Append, Start, and Reset), each of 
which appears in the filename, you can tell 
the batch file what kind of action you want. 
For instance, if you type 


RSPATH S C:\DOS 


anew path is added to the beginning of the 
oid path. The A parameter appends a new 
directory to the end of the path string. 

This batch file uses the environment 
variable op to save the old path first. By typ- 
ing RSPATH R you can restore the oid path 
from op. Only the last path string is saved, 


User- 


= TESTING COMMAND- 
LINE ARGUMENTS: 
Here’s a new approach to 
validating command-line 
arguments for batch files. 


@ HELP FOR 
PROGRAMMERS: 
This simple batch file 
will compile programs 
In any language. 


& MANAGING MEMORY: 
Here’s the best way to 
unload TSRs In DOS 4.0. 


| 


so if you add several new paths, the R 
Switch restores the path to what it was be- 
fore the latest addition. If you type RSPATH 
R first, the variable op does not have any 
value and the path is not changed. 





RSPATH.BAT COMPLETE LISTING 


echo off 

rem repeth.bet 

if "%1*=="* goto error 

1f exiat o:\tispeth.bat goto reset 
if "82°%=="* goto error 

if exist e:\raptith.bat goto eppend 
if exist a:\rtipeth.bat goto stert 
goto error 

:append 

set op=tpatht 

path=tpetht; t2 

goto end 

7stert 

set op=tpetht 

path=%2;%patht 

goto end 

sTreset 

path=topt 

goto end 

2@rror 

echo USAGE: RSPATH A/S/R [PATH] 
echo A TO ADD A PATH AT END 

echo S TO ADD A PATH AT BEGINNING 
echo R TO RESTORE OLD PATH 

send 

path 





Figure 1: This batch file uses the letters in its 
own name to test the validity of command-line 
arguments. 


o-User 


If you have not defined any path yet, you 
can use only the S argument, because A 
will set the PATH to ;pathname, which is 
understood by DOS as NO PATH. 

You will be able to use RSPATH.BAT 
from any directory if you put it in a directory 
on your original PATH. However, you must 
type its full pathname (including drive letter 
and directory) in the line that makes the IF 
EXIST test. DOS versions earlier than 3.0 
can'tmake an iF EXIST comparison to any- 
where but the current directory. 

You also can use IF EXIST to compare 
filenames that usually are found in the 
same directory. For example, you can use 
C:\COMMAND.COM to test for COM 
(CA%1MAND.COM), or C\AUTOEXEC 
.BAT to test for EXE (CAAUTO%1C.BAT). 

If you want to use arguments not found 
in any existing filenames, you can make up 
a suitable file. For example, create CADEL- 


COPY.DIR and test as follows: 
DEL --- C:\t1CoPY.DIR 
COPY -- C:\DELt1.DIR 
DIR --=- C:\DELCOPY. ti 


This way you can choose arguments freely. 
With some consideration, you can have 
many letter combinations in one file- 
name—they can even be inside one anoth- 
er. However, by making an extra file, you 
will lose one cluster of disk space. 

This method is not foolproof. If you type 
RSPATH K and there is a file in a directory 
called KSPATH.BAT, the batch file will act 
the same as if you had typed RSPATH R. 
You can minimize the possibility of error by 
placing the file RSPATH.BAT in the root di- 
rectory, or in some other directory where 
filenames are seldom changed. 

Pekka Mattila 

Jarvenpaa, Finland 


| H Tt) There are some disadvantages to 
F this method. For example, the IF 
EXISTS test requires disk access 

and, as mentioned, there may be errors, 
depending on what other files are present 
on-disk. But it is aclever way to get around 
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the upper/lowercase distinction. 

This method is not without its problems 
either. As noted above, a similarly named 
file might cause a ‘‘false positive.’’ To get 
around this, give the files an odd exten- 
sion, say, $$, where 7 is a letter that's dif- 
ferent for each template filename. Second, 
make the template files zero-length—that 
way they occupy only a directory entry, 
not an entire cluster. To create a zero- 
length file, the easiest method is to enter 


REM > filename.ext 


at the DOS prompt. Store these template 
files in your batch directory. 

Now suppose you want to create a batch 
file to handle backups, with a choice of full 
or incremental backup. You want to allow 
command-line parameters of f, i, full, or 
inc, regardless of case. Create the template 
file FULL_INC.$$A. To test for parame- 
ters use 


IF EXIST \BAT\%1_INC.$$A GOTO Full 
IF BXIST \BAT\S1ULL_INC.4tA 
Full fe slat 
IF EXIST \BAT\FULL_11. 40a 

If BXIST \BAT\FULL_8inc.¥4A GOTO | 
Tac 


Inc 


What if there are more parameters than 
will fit in a single filename? For example, 
up, down, left, right? Just create as many 
template names as needed, all with the 
same identifying final letter. In this case, 
RIGHT_UP.$$B and LEFTDOWN.$$B 
would work. 

Batch files are intrinsically inefficient 
compared with compiled programs. Using 
this method for identifying command-line 
parameters means trading the inefficiency 
of a huge number of comparisons with the 
inefficiency of maintaining template file- 
names. It’s up to you to choose which 
method you prefer. 


HELP FOR PROGRAMMERS 

1 program in several different languages. 
Rather than creating e separate batch file 
for each compiler, | wrote COMPILE.BAT, 
shown in Figure 2. The syntax for using itis 


COMPILE basefilename {compiler 
options} {or « San Ls 


For example, to compile a program called 
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| COMPILE.BAT 


ECHO off 

CD \LANGS\SRC 
FOR tte IN (ASM BAS PAS SCR) DO IF EXIST %1.tte GOTO tte 
ECHO Source module *%1* not found 
GOTO end 


rasm 
MASM 42 41 Cs\LANGS\OBI\t1 %1; 
GOTO end 


bas 
BC %1,C:\LANGS\OBJ\%1 /21/0/E/x%2; 
GOTO end 


spas 

TPC &1 %2 

GOTO end 

:s8cr 

CD \LANGS\PGM 

DEBUG < C:\LANGS\SRC\$1.SCR 
rend 

cD \ 





Figure 2: This batch file chooses a compiler based on the source file's extension. 


MYPROG.BAS, enter COMPILE MY- 
PROG. The batch file will automatically se- 
lect the appropriate compiler—in this case 
BC (the QuickBASIC compiler). 

COMPILE.BAT first switches to the di- 
rectory in which | store all my source files. 
The statement 


FOR ttE IN (ASM BAS PAS SCR) DO IF 
EXIST t1.%%E GoTo ttE 


searches the directory for a file with one of 
the extensions included in the list. If one is 


COMPILE.BAT 
recognizes four 
types of source 
modules: Macro 


Assembler, 
QuickBASIC, Turbo 
Pascal, and 

DEBUG scripts. 





found, the GOTO command branches to in- 
voke the appropriate language processor. 
Before ending, COMPILE.BAT changes to 
the root directory. If no file with the specified 
extension is found, COMPILE.BAT issues 
an error message. 

As written, COMPILE.BAT recognizes 
four types of source modules: Macro As- 
sembler (*.ASM), QuickBASIC (*.BAS), 


Turbo Pascal (*.PAS), and DEBUG scripts 
(".SCR). Other languages can easily be 
added or substituted by changing the val- 
ues in the FOR statement. 

COMPILE.BAT assumes that all source 
files will be in the same subdirectory. If you 
use separate directories for each language, 
remove the CD command and replace the 
FOR statement with seperate IF EXIST 
statements. 

COMPILE.BAT also assumes that two 
source files will not have the same base file- 
name. If, for example, you heve both MY- 
PROG.BAS and MYPROG.ASM, COM- 
PILE.BAT will choose the first file found. 

Marc D. Reibstein 

Blackwood, New Jersey 


f ij i! Some compilers have an editor 
i built in—you write your programs 

and compile them in an integrated 
environment. This tip won't be too useful 
if you generally use integrated compilers. 
However, many compilers do act on files 
created by an external editor, and the inte- 
grated types often include a companion 
command-line compiler. 

You might consider adding the LINK 
step right into the batch file for those com- 
pilers that require it. For example, follow 
the MASM line with 


IF ERRORLEVEL 1 GOTO END 
LINK %1 


The IF ERRORLEVEL test skips the 
LINK step if the MASM procedure fails. 


MANAGING MEMORY 

You can autometically load terminate-and- 
Stay-resident programs (TSRs) by putting 
the appropriete statements in your AU- 
TOEXEC.BAT file, end you can often re- 


DO NOT ATTEMPT WITHOUT 
COMPUSERVE. 


Take control of your investments with Consult a weekly poll of Wail Street analysts 
the same fast and accurate trading information with the consensus earnings estimates for each of 
CompuServe provides to many ofthe topinvestment _ over 3,500 companies. Then discuss information 
institutions on Wall Street. with your peers in CompuServe's Investors Forum. 

Tap the time-saving power of electronic You can even download hundreds of freeware and 
research by accessing valuable company data shareware decision support tools. 
and financial statements from premier sources like Once you've made a decision, online 
Standard & Poor’, Value Line, and Disclosure II, discount brokers are standing by, ready to take your 
or track the value of your investments using order 24 hours a day: 

CompuServe's Quick Quotes™ database. We'll even To join CompuServe, see your computer 
alert you with current news from Reutersandother —_ dealer. To order direct or for more information, write 
top news providers on stock quotes you request. or call 800 848-8199, And stay on top 

Get up to 12 years of daily, weekly, or monthly of your investments. 


pricing history on over 90,000 securities, and 
download it to your spreadsheet for further analysis. 
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ty CompuServe 
, 5000 Adlington Centre Blvd. 
PO Box 20212, Columbus, OH 43220 







 GOINIIN(EF KON 
EXPERT MOUusE. 
THE REVOLUTION 

STARTS HERE. 


Presenting Expert Mouse 
for the PS/2® a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse” 


Since it’s a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


Comm nmenereceneseeeeeese 


Get To THE Point. 
PRECISELY. QUICKLY. 


Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, anda 
unique feature called “click- 
lock” makes drawing, scrolling, 
and highlighting a breeze. 


Works WELL WITH 
ALL YOUR SOFTWARE. 


Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows® appli- 
cation. In fact, Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written witha 


mouse in mind, Expert Mouse 
comes complete with pro- 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3® and WordPerfect® 


Makes You AN EXPERT. 


Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse —the next 
step in the revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nearest you, call 
Kensington at 800-535-4242. 
In NY, call 212-475-5200, 
orwrite to us at Kensington, 
251 Park Avenue South, 

New York, NY 10010. 


KENSINGTON <4, 


PS/2 i aregustered trademark of lmernational Business Machines Corp Expert Mouse and Kensinglon are trademarksof Kensington Microware Ltd The Kensington logo rsa tegustered trademark of Kenangina Microware, Lid. Microsoft Windows 119 


repsstered trademark ef Microsoft Corporation Lotun 1 2 5 earegisteced trademark of Lotus Corporation. WordPerfect waregustered trademark of Word! 


Corpenition © 1989 Kenomngton Microware, Lid 
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cover the memory space they use by re- 
moving them with a special command. 
However, you can’t recover the space if 
you've loaded other resident programs af- 
terward. Usually you can avoid such prob- 
tems by unloading TSRs in the reverse or- 
der you loaded them. 

Unfortunately, a problem can occur if 
you use the new DOS 4.0. When you start 
the graphical shell, it installs a small resi- 
dent portion in memory. Therefore, if you 
start the graphical shell after loading TSRs, 
you cannot remove them and recover the 
space. The answer is simple. Load the resi- 
dent portion of the graphical shell before 
loading your TSRs. Here's how: 

In the subdirectory that contains your 
DOS routines, say DOS4, create a file 
named LOADSHEL.BAT. It will consist of 
the line 


@ECHO hi 
Then, place the lines 


co\pos4 
SBELLB LOADSHEL 


into your AUTOEXEC.BAT file before the 
lines that load TSRs. This command will not 
start up the DOS4 shell; it will simply install 
the resident portion of the shell. Now your 
TSRs will be loaded last and you can readi- 
ly remove them from memory. 

Alan R. Miller 


Socorro, New Mexico 
P DOS 4’s graphical shell loads the 
SHELLB program into memory 
mes just once. After that, subsequent 
calls simply communicate with the copy in 
memory. Judging from the error message 
embedded at the start of SHELLB.COM, 
the program should fail if you don’t pro- 
vide a valid batch file name on the com- 
mand line. However, in experimenting 
with SHELLB, I found that anything on 
the command line would allow it to load. 
Don’t depend on this, though, as revisions 
of DOS 4.0 may correct the oversight. 
DOS 4.0 provides a new program, 
MEM.EXE, to report on available memo- 
ry. Before MEM, you had to wait through 
a complete CHKDSK or use a separate 
utility to get that information. But MEM 
does much more when you invoke it with 
the /PROGRAM command-line parame- 








Address Name Size Type — 
000400 000100 = == ROM communication area - 
000700 IBMBIO 002470 System program 
002B70 IBMDOS 0088A0 System program 
00B410 IBMBIO 00A410 System data 
ANSI 001190 DEVICE= 
DMDRVR o0ooDBO DEVICE= 
RCD 002000 DEVICE= 
000480 FILES= 
000100 FCBS= 
0048E0 BUFFERS= 
0008F0 LASTDRIVE= 
000cDO STACKS= 
015830 COMMAND 001A20 Program 
017260 IBMDOS 000030 — Free — 
0172A0 COMMAND 000100 Environment 
017380 IBMDOS 000030 — Free — 
0173F0 GRAPHICS 0015CO Program 
0189C0 MEM 000040 Environment 
018A10 IBMDOS 0148F0 Ze — Free — 

. 020310 SHELLB OOOE8O . Program 
02E1A0 MEM 012F60 Program 
041110 IBMDOS O5EEEO — Free — 

655360 bytes total memory 
655360 bytes available 


466512 largest executable program size 


\ 1048576 bytes total extended memory 
1048576 bytes available extended memory 


Figure 3: The MEM command, new in DOS 4.0, can display a map of your system's memory control 
blocks when invoked with the /PROGRAM command-line parameter. 


ter. MEM /PROGRAM provides a com- 
plete map of your system’s Memory Con- 
trol Blocks, such as the one in Figure 3. 
This figure shows just what happens 
when you load a TSR, load SHELLB, and 
then unload the TSR. There are two large 
blocks of free RAM available to IBM- 
DOS, one at the end of the list and one just 
before SHELLB. But the ‘‘largest execut- 
able program size’’ figure includes only 
the final free block plus the size of MEM 
itself. The other block, trapped before 
SHELLB, isn’t accessible for large pro- 
grams. If SHELLB had been loaded first, 


DOS would have about 84K more RAM 
available. 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you send your letter on 
a disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (see the “‘By Modem”’ sidebar in 
the Utilities column). a 
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IN THE BATTLE FOR 
286 LAPTOP POWER, 
SHARP IS THE CLEAR WINNER. 


INTRODUCING 
THE SHARP-PC-5541. 


Now, Sharp technology elevates the 286 laptop 
to a new dimension of power, speed and display 
resolution,with the PC-5541. 


HIGH RESOLUTION 
VGA PAGE-WHITE DISPLAY. 


The PC-5541 features VGA resolution ona 
page-white, backlit, double-super-twist liquid 
crystal display. Developed and produced by Sharp, 
it boasts an industry leading 640 x 480 resolution 
with 16 shades of gray. All of which help to make 
the PC-5541 the unsurpassed 286 laptop. 


FAST 40 MB HARD DRIVE. 


The Sharp PC-5541 beats the competition with 
a fast (25ms) 40 MB hard drive. Add that to its 12 
MHz z clock speed and internal RAM expandable to 
3.6 megabytes, and you've got a 286 laptop with an 
unbeatable combination of power and speed. 


EXTENDED BATTERY LIFE. 


The PC-5541 comes standard with an internal 
2.0 hour battery. Or for use on those long trips, get 
up toan impressive 5.5 hours of operation with an 
optional add-on battery “slice”. Or it can be 
plugged into any AC outlet. 

he PC-5541 also boasts a full-featured, step- 

sculptured keyboard, which greatly enhances the 
machine's ease of use and user comfort. 

For unsurpassed laptop power, speed, and 
display quality, there’s only one choice. Sharp. 


For more details about the winning laptop, 
just call 1-800-BE-SHARP 


SHARP. 


FROM SHARP MINDS 
COME SHARP PROOUCTS™ 


edited by 
Tony Rizzo 


TURBO PASCAL 

ENUMERATED TYPES 

Using enumerated types in your Turbo 
Pascal code can make the code much 
clearer and easier to understand. There is a 
downside to using this kind of type, howev- 
er. If at some point you change either the 
first or last identifiers in your type definition, 
you have to change any code that depends 
on knowing what those identifiers are. 

The most common occurrence of this is 
a FOR loop that runs from the first enumer- 
ated item to the last. Most remedies require 
the declaration of constants after the type 
declaration, to signify the First and Last 
identifiers. Unfortunately, the constants 
need to be changed any time you change 
the enumerated type. 

Beginning with TP 5.0, you can use the 
SizeOf() function in constant expressions. 
This allows the compiler to create the First 
and Last constants dynamically; that is, 
when you change the enumerated type, the 
ordinal values of the First and Last con- 
stants are recalculated automatically by the 
compiler. The program shown in Figure 1 


PROGRAM Enumerated; 


(* Insert more items in the enumersted type "Fruit". 


Languages 


@ TURBO PASCAL 
ENUMERATED TYPES: 
Avoid the trouble that 
redefining Turbo Pascal 
enumerated types 
can cause. 


@ USING OUR COURIERS 
UTILITY: Here’s a look at 


the functions this serial 
port driver provides. 


@ OBTAIN EXACT TIME-OF- 
DAY MEASUREMENTS: 
Use the method shown 
ere to get the time of day 
without approximations 
or floating-point division. 





demonstrates how this is done. 
Enumerated types are really lists of 

unique identifier names. Since computers 

can work only with numbers, Turbo Pascal 


The 


program will still correctly display the ordinal values 


of all the items.*) 
TYPE 


Fruit = (Apple, Orange, Grepe, Pineapple); 


FruitRay = array[Fruit) of byte; 


CONST 
FirstFruit © Fruit(@); 


LastFruit = Fruit(sizeof(FruitRay)-1); 


PROCEDURE ShowAllFruits; 
VAR 

F;: Fruit; 
BEGIN 

WriteLn( ‘Here sre the ordinal vsluea of all the fruita:’); 


For F 
Write( Ord(F):3 )3 
Writaln; 
END; 


BEGIN 
ShowAllFruits; 
END. 


t* FirstFruit To LastFruit Do 





Figure 1; Changing the members of an enumerated type can break your programs, but not if you 


follow the method illustrated in this program. 


implements enumerated types by assign- 
ing consecutive byte values to them, start- 
ing at 0. The byte values assigned to the 
identifiers are called their ordinal! values. 
For example, let's say the enumerated type 
Fruit consists of (Apple, Orange, Grape, 
Pineapple). Their respective ordinal values 
are 0, 1, 2, and 3. You can easily verify this 
by using Turbo Pascal's Ord() function to 
show the ordinal values. Ord(Apple), for ex- 
ample, will retum 0. 

Since the ordinal value given to the first 
identifier of any enumerated type is always 
Zero, the constant declaration is easy. Sim- 
ply typecast 0 as a Fruit, as follows: 


FirstFruit = Fruit(®); 


Finding the ordinal value of the LastFruit 
identifier is a bit more difficult—it requires 
the definition of an Array type. Using [Fruit] 
as the index type in the FruitRay array dec- 
laration creates an array with 1 byte for 
each of the identifiers in the Fruit type. The 
expression SizeOf(FruitRay)—1 gives the 
ordinal value of the last fruit, in this case the 
value 3. 

The size of the FruitRay array depends 
on the Fruit Type declaration. Adding or re- 
moving identifiers in that declaration results 
in a larger or smaller array size. The last 
identifier in the enumerated type is defined 
by the following expression: 


LastFruit = Fruit( 
Sizeof(FruitRay)-1 ); 


To test the method, add and remove identi- 
fiers from the Fruit Type declaration in the 
program in Figure 1 and rerun the program. 
Don Strenczewilk 
Rochester, New York 


i } relir you declare all of your enumer- 
ated types in this way and use the 
first and last constants as needed, 

you'll avoid the possibility of breaking a 

program by changing the identifiers in the 

enumerated type. You don’t increase the 
size of the compiled program by adding 
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the ‘‘extra’’ source code—the array type 
doesn't take any space, and the calculation 
to set the values of the first and last con- 
stants takes place at compile time. 

The ordinal value of the first identifier 
in any enumerated type is always 0, but it 
would be handy for Turbo Pascal to pro- 
vide a built-in last function. The informa- 
tion does exist, even in a compiled pro- 
gram—the range-checking code uses it. 
But your program doesn’t have access to 
that data. Hence the need for work- 
arounds like the one Mr. Strenczewilk pro- 
vides. 

However, if you are devious, you can 
get at the upper and lower limits for any 
scalar type. When your program performs 
a range check, it calls a routine that sets 
ES:DI to point at an 8-byte area containing 
two Longlnts. The first is the lower limit, 
and the second is the upper limit. Immedi- 
ately after a range-check call, ES:DI still 
points to this block. The INLINE functions 
shown in Figure 2 use this information to 
get the two limits. You do need to use them 


FIRSLAST.PAS 


{SR+} 
PROGRAM FirstLast; 
TYPE 
value = (excellent, good, fair, poor, terrible); 
yeere = 1953..1989; 
bigsy = 108800..260080; 
VAR 


valusvar 3: valne; 
yearsvar : years; 


biggyvar 3 biggy; 
firsone, Lastons ¢: LongInt; 


FUNCTION lLast:LongInt; 

INLINE ( 
$26/$8B/$55/$06/ 
$26/$8B/$45/$24}; 


{MOV 
{MOV 


FUNCTION First:LongInt; 

INLINE ( 
$26/$8B/$55/S02/ 
$26/$88/$45/S00); 


{MOV 
{MoV 


BEGIN 
veluever := excellent; 
yeerevar := 1986; 
biggyver := 186008; 
veluever := veluevar; lastons 
valuever := veluever; firsons 


ina very specific way, though. 

First, assign any variable of the type in 
question to itself (for example, *‘A:=A,;’’) 
with range checking ON. Then, immedi- 
ately afterward, set a LongInt variable to 
either “‘first’’ or “last’’. 

These functions work in Versions 4, 5, 
and 5.5 of Turbo Pascal. Of course, 
they’re not actually necessary, and they 
may not work in later versions. But they do 
serve to extract information that the com- 
piler doesn’t normally provide.—Neil J. 
Rubenking 


USING OUR 

COURIERS UTILITY 

In this issue we present ISTCLASS, a util- 
ity that was designed to help you manage 
your MCI mail as well as send and receive 
ASCII and binary files. It requires the ser- 
vices of COURIERS, a memory-resident 
serial port driver that has a set of function 
calls ISTCLASS uses to replace the ineffi- 
cient routines that are available through the 
BIOS. 

COURIERS is also a standalone utility 
and can be used with other programs re- 
quiring a serial port driver. To understand 
how you can take advantage of COURI- 


COMPLETE LISTING 


DX, ES {DI+86}} 
AX, ES: {D1+94)} 


DX, BS: {D1+02)} 
AX, ES: (DI+00)} 


s= last; 
:= first; 


WritsLn(’Limite of VALUE type are ‘,firsons,’ to ‘,lastone}; 


lestons 
firsone 


yaarevar t™ yeersver; 
yearever t= yearsver; 


+= last; 
3= first; 


WriteLn(’Limits of YEARS type are ‘,firsons,’ to ‘,lastone}; 


biggyvar := biggyver; lastons 
biggyvar := biggyver; ftirsone 


s= last; 
s= first; 


WriteLn(’Limite of BIGGY type are ',firsons,’ to ‘,lastone}; 


END. 





Figure 2: This program uses a routine that is called when range checking is done. This routine sets 
ES:D!I to point to an 8-byte location containing two Longtnts that handily correspond to the upper and 


lower limits of your enumerated type. 
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ERS’ serial services in your programs, 
let’s examine its functions. 

The general format follows that of 
BIOS calls. The caller places a function 
code in AH; a COM-port number (I to 4) 
in AL; and parameters as necessary in the 
AX, BX, and CX registers, and then exe- 
cutes an INT 14h instruction. COURIERS 


1STCLASS isa 
utility designed 


to help you manage 


your MCI mail. 





returns result codes in AX. 

Function 80h: Check if COURIERS is 
loaded. If COURIERS is loaded, it returns 
232 (decimal) in AH; otherwise, the BIOS 
returns some indeterminable value. Any 
program using COURIERS should start by 
verifying that COURIERS is loaded and 
asking the user to load it if it isn’t—just as 
ISTCLASS does. (AL is ignored in this 
case.) 

Function 81h: Check if port is busy. 
COURIERS returns a code in AH: 2 
means that the port does not exist; ] means 
that the port exists and another program is 
using it, O means that the port is available. 

COURIERS reports code | only if an- 
other program is using the port via COUR- 
IERS’ own services. There would be no 
way to check with any confidence if anoth- 
er program were using a port in some other 
way. ISTCLASS skips this nicety and 
seizes the port it is told to use. 

Function 82h: Configure a port. Be- 
fore doing any I/O, a program should con- 
figure the port with this function. The line 
speed in bits per second is passed in BX, 
and CX contains a bit vector of various op- 
tions. Only the low 2 bits are currently as- 
signed: Bit 0001h tells COURIERS to han- 
dle input flow control; Bit 0002h tells 
COURIERS to handle output flow control. 

Input flow control means that COURI- 
ERS will send Control-S’s and Control- 
Q's to regulate the flow of incoming char- 
acters. Output flow control means that 
COURIERS will regulate its character 
transmission according to Control-S’s and 
Control-Q’s that it receives. 

In addition, bit 0004h is reserved for re- 
questing COURIERS to operate the line 





This is what a year’s worth 
of PC Magazine looks like... 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 


Introducing COMPUTER LIBRARY! 
COMPUTER LIBRARY™ is the uitimate 
desktop reference on computers and 
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full text of a year’s worth of these 10 
leading computer pols allona 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
infoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 
Altogether, each disc covers more than 
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under the X.PC protocol. This is not yet 
implemented. 

When configuring the port, COURI- 
ERS sets it to send and receive 8-bit char- 
acters with | stop bit and no parity. There 
are currently no altematives. 

Function 83h: Start input. This func- 
tion provides COURIERS with the specifi- 
cations of an area of memory that COURI- 
ERS can use as a circular buffer for 
incoming characters. ES:BX points to the 
buffer and CX contains its length in bytes. 
If input flow control is requested, then the 
buffer should be at least 128 bytes. The 
largest allowable buffer is 65,536 bytes, 
the size of a memory segment. The address 
provided for the buffer must be such that 
every byte in it can be addressed using the 
segment provided in ES. COURIERS 
does not check for this, however, and if 
provided, say, with a buffer address of 
1F1D:FO000 and a size of 40,000, it would 
fail rather horribly. 

After input is initiated with this func- 
tion, it continues until the port is deconfig- 


ured (function 8D). It is very important 
that a program deconfigure a port after us- 
ing it or else COURIERS could be left 
stuffing stray characters into an area of 
memory being used by another program 
for some completely different purpose. 


COURIERS is a stand- 
alone utility and can 
be used with other 


programs requiring a 
serial port driver. 





And that could lead to serious bugs. 
Function 84h: Read a character. This 
function requests that COURIERS extract 
the next character from its input buffer and 
retum it to the program. On retuming, 
COURIERS sets the ZF processor flag to 
indicate whether or not input was avail- 
able. ZF = | means that no input was 


available. If ZF = 0, then COURIERS 
also returns a character in AL along with a 
copy of the status bits read from the COM 
port in the AH register. 

Note that there is no facility for making 
COURIERS wait for incoming data. If a 
program just wants to spin its wheels until 
acharacter shows up, it should invoke this 
function in a loop until the ZF flag is re- 
turned as zero. 

In most cases, it is safe to ignore the sta- 
tus bits. The only one that might possibly 
have meaning is the status bit that denotes 
a framing error on the received character. 
Note, however, that COURIERS adds 1 
status bit of its own, the highest or sign bit, 
to indicate an input buffer overflow. If in- 
put flow control is tumed on and operating 
correctly and the buffer is sufficiently 
large, an overflow should never occur. 

Function 85h: Flush pending input. 
COURIERS discards any characters wait- 
ing to be read from its input buffer. 

Function 86h: Start output. COURI- 
ERS initiates the transmission of a se- 
quence of characters. ES:BX points to the 
data and CX contains the byte count. 
COURIERS returns to the calling program 
once the transmission is under way; it does 








Wheel of fortune. 


CIRCLE 188 ON READER SERVICE CARD 


“With Computer Library I was able to find 
some unusual hardware for a desperate cus- 
tomer. And within the first two weeks I made 
a profit of $700, Enough to pay for my sub- 
scription.” 

~Semyon Roitman, President, Entre Computer Store 


Take Computer Library out for a spin and 
you'll be amazed what turns up. For openers, 
you'll find crucial computer products and 
information right at your fingertips. 

Because Computer Library delivers a year’s 
worth of computer articles from over 120 
publications like PC WEEK and PC 
Magazine. All on a compact disc that’s 
mailed to you each month with new, fully 
updated information. 

So you'll find products when others can’t. 
And be able to watch the - 
reviews to gauge what the best 


sellers will be. All for $695 a 


year. 

Call 212-503-4400 to sub- 
scribe. And chances are you'll 
hit the jackpot. 

THE ULTIMATE DESKTOP REFERENCE 
One Pack Avenue, New York, NY 10016 
Computer Library ts a Trademark of Ziff Communications Company 





Languages 


not wait until transmission is complete. 

The same caveats about buffer address- 
ing given for the input function 84h apply 
equally here. 

Function 87h: Output status. COURI- 
ERS returns the number of characters 
awaiting transmission in AX. It is safe to 
initiate another transmission only when the 
returned value is zero. The ZF flag is also 
set to indicate whether AX is zero or not. 
To wait for completion of a transmission, a 
program should call function 86 and then 
repeatedly call 87 until a zero value is re- 
turned. 

Function 88h: Abort output. COURI- 
ERS terminates any transmission in prog- 
Tess. 

Function 89h: Transmit a single char- 
acter. COURIERS transmits the character 
passed in CL. This function may be called 
repeatedly with no tests or checks between 
calls. It would typically be used by a pro- 
gram such as a terminal emulator. 

Function 8Ah: Send BREAK. COUR- 
IERS transmits a BREAK condition for 
approximately 385 milliseconds. Note that 
COURIERS does not detect receipt of a 
BREAK. 

Function 8Bh: (Not used.) 

Function 8Ch: Set speed. COURIERS 
resets the speed of the port. The caller pro- 
vides this speed in BX. ISTCLASS uses 
this function to change speeds when a con- 
nection is completed at a speed other than 
that for which the modem was primed. 

Function 8Dh: Deconfigure port. 
COURIERS stops input on the port and 
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ah,ah 
1tAh 


ax,dx 
dx, cx 
bx, 59659 
bx 


; Divide 


Cx, ax 
ax,aXx 


ax,cx 3} Divide 
dx,dx 3 by 20 
bx, 20 

bx 


ax,cx ; Divide 
bx 3 by 24 
ax,ax 


; Call interrupt 1Ah, 
function 8 


3} Move count from Cx:DX to 
DX: AX 


turns off all interrupts. As discussed 
above, it is very important that a program 
invoke this function upon completing use 
of aCOM port.—Pete Maclean 


OBTAIN EXACT TIME-OF-DAY 
MEASUREMENTS 

I would like to call attention to a widely used 
but inaccurate procedure for converting the 
BIOS clock count to the time of day. It is 
common practice to use the high word of 


The PC’s timer 
crystal oscillates 


at a frequency of 
1,193,180 Hz, or 
slightly more than 
a million ticks 


per second. 





the 32-bit counter returned in CX:DX by in- 
terrupt 1Ah, function 0, as the number of 
hours thathave passed since midnight. Un- 
fortunately, this method does not provide 
an exact measure of time. 

The PC’s timer crystal oscillates at a fre- 
quency of 1,193,180 Hz, or slightly more 
than a million ticks per second. Every 
65,536 cycles, a time-of-day interrupt is 
generated; this updates a counter in the 
BIOS data area. On average, the counteris 


pe 


by 59,659 


; Save quotient 


Divide ramainder (shifted 
bx } laft 16 bita) by 59,659 


original quotient 


remaining portion 





Figure 3: Use this assembly language routine to accurately convert clock ticks to seconds. The 
method shown here provides an accurate time-of-day measurement. 


updated 18.2065 times per second, which 
works out to 65,543 updates per hour. 
Since 65,543 is very close to 65,536 (the 
capacity of a 16-bit word), it turns out that 
the high word of the BIOS counter is updat- 
ed roughly once every hour. 

The routine shown in Figure 3 illustrates 
a procedure for converting the BIOS clock 
count to seconds without resorting to ap- 
proximations or floating-point division. It 
calls interrupt 1Ah, function 0, to get the 
Clock count and returns the number of sec- 
onds that have passed since midnight in 
CX:DX. It effectively muttiplies the BIOS 
clock count by 65,536, then divides it by 
1,193,180. To avoid using numbers greater 
than 32 bits in length, it breaks the division 
into two steps, first dividing by 59,659, then 
by 20. 

Charies Hannum 

Henryville, Pennsylvania 
if} Pa I confess—I'm one of those who 
2 f } have used the approximate method 

in the past. When you just need a 
quick estimate of the current time, it's real- 
ly not that bad. The worst you can do is end 
up overestimating the amount of time that 
has passed since midnight by a few sec- 
onds. 

Still, it’s not entirely accurate, and we 
expect computers to be perfect, don't we? 
The method you’ ve outlined works and, as 
you noted, it avoids having to multiply and 
divide large integers. Doing so is always a 
pain on any Intel processor other than the 
386, which has the capacity to deal with 
64-bit quantities. 

Mr. Hannum’s routine employs a clev- 
er work-around. The multiply-and-divide 
process is broken into four discrete steps, 
each of which is handled with 32-bit quan- 
tities. Incorporate this as a subroutine into 
your own programs and you can forget 
about the BIOS's cryptic clock count and 
deal with the more-straightforward units 
we all think in terms of: seconds.—Jeff 
Prosise 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We' lt pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on a disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY t00t6, or 
upload them to PC MagNet (see the **By 
Modem’’ sidebar in the Utilities col- 
umn). | 
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Introducing Gray F/X 
grayscale editing 


©1989 by Xerox Imaging Systems, Inc. Gray F/X is a trademark of Xerox [maging Systems. All other product names are trademarks or registered trademarks of their respective holders. 
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multiple images. 


Magnify images up 1600% for Universal or regional control of A vast assortment of brush and 
detailed grooming. contrast and grayscale to bring airbrush tools, from broad to 
images to life. hairline. 


Graft portions from Scale to any size, 

one place to another rotate on three axes, 

to remove blemishes re-form one shape into 

from originals. any other—from ear 
to ear. 

Stitch together Moveable, re-sizable, 


re-shapable windows 
free you to concentrate 
on editing. 








subtlety necessary for high-quality photo 
output. Even if you’re not a surgeon. 
Because Gray F/X harnesses 

its power with some of the 
most manageable and accessible 
menu windowing ever devised. 


If you're doing sophisticated desktop 
publishing, here is the powerful tool you’ve 
always needed. 

Gray F/X is the PC equivalent 
of a professional photolab. 
Unlike photo manipulation 


programs that just do a lot Find out about all the bells and 
of “tricks Gray F/X gives you whistles, as well as the nuts and 
the range of control and bolts. Call (800) 248-6550. 


Datacopy 
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OUTPUT VERSUS DISPLAY 

What is the relationship between the 
screen resolution of a displayed image and 
the resolution of hard copy obtained from 
the program that generated the image? 
More specifically, would | get better printed 
images from an 8514/A or a super VGA 
than | would from a standard VGA? 

Roger E. Webb 

Bressler, Pennsylvania 
+ #1} £3 With most application software, 
; 3 fj there is no relationship between 
MEEWEG the resolution of the display and 
the resolution of printed or plotted output. 
In AutoCAD, for example, a drawing 
printed on a dot matrix printer looks the 
same whether you’ re running iton aCGA, 
a VGA, ora 1 ,024-by-768 video card such 
as IBM's 8514/A. The reason is that an 
AutoCAD image is stored in memory as a 
series of descriptors that define the posi- 
tions and attributes of graphic entities such 
as lines, curves, arcs, and text, with a reso- 
lution that is many times higher than what 
either the screen or hard-copy device can 
produce. To project the image to the 
screen, AutoCAD uses a display driver that 
translates the virtual image into one com- 
patible with the video subsystem. To print 
the image, a printer or plotter driver is 
used. The only link between the two is that 
both derive their output from the same in- 
memory model. 

The trend in the graphics industry is to- 
ward device independence, in which the 
same program can run on a number of dif- 
ferent hardware platforms with little or no 
change to the program. OS/2’s Presenta- 
tion Manager offers a measure of device- 
independence to programs that run under 
its auspices through the graphics program- 
ming interface. Device drivers supplied 
with Presentation Manager are capable of 
handling a variety of different displays and 
printers. Rather than having to create doz- 
ens of different drivers to support the wide 
range of hardware options available on the 
PC (witness the number of printer drivers 
packaged with WordPerfect), OS/2 pro- 
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@ OUTPUT VERSUS 
DISPLAY: The quality of 
your printer—not your 
screen— determines the 
quality of your output. 


= HOW BUS SPEED 
AFFECTS A PC’s 
PERFORMANCE: A bus 
only has to be fast 
enough to keep up with its 
peripherals. 


@ PROCESSING THE F11 
AND F12 FUNCTION 
KEYS: Here’s a way to tell 


if your BIOS supports 
extended keyboard 
services. 


= A BUG IN THE EARLY 
IBM VIDEO BIOS: The BP 
register isn’t saved during 
some function calls, 
despite documentation 
claims. 


@ READING HARD DISKS: 
How manufacturers 
ensure disk readability 
despite varying data 
densities. 





grammers can devote their resources to de- 
veloping application programs. Device 
handling is left to the operating system. 
The exceptions to this rule are programs 
that print graphics from the bitmap dis- 
played on the screen. The DOS GRAPH- 
ICS.COM utility, for example, pulls the 
data it sends to the printer directly from the 
video buffer. As a result, the better the vid- 
eo adapter, the better the hard-copy out- 
put. Few moder application programs use 
this technique, simply because the printed 
images they produce look crude in com- 
parison to graphics printed by programs 


that exploit the full resolution of the hard- 
copy device. In addition, it is extremely 
difficult to output bitmapped images to 
plotters. Plotters think in terms of vectors 
rather than pixels—an important distinc- 
tion to high-function graphics programs 
that use plotters rather than printers for the 
highest-quality hard-copy output.—Jeff 
Prosise 


HOW BUS SPEED AFFECTS 
APC’s PERFORMANCE 
It’s common to run the 1/O bus of a fast 386 
machine at a clock speed lower than that of 
the CPU. The Compaq Deskpro 386/25, for 
example, pairs a 25-MHz CPU with an 
8.33-MHz bus. How does bus speed affect 
the performance of a PC? 

Son Pham 

Englewood, Colorado 


PE ret The higher the bus speed, the fast- 
f: er the peripherals connected to the 
bus can transfer data to and from 
the CPU. If the bus is fast enough to keep 
up with the external devices attached to 
it—hard disks, serial ports, and expan- 
sion-card RAM, for example—then any 
additional speed is irrelevant: system 
throughput is limited by the peripherals. If 
the bus is slower, however, it becomes a 
bottleneck in the system that effectively 
inhibits performance by throttling data- 
transfer rates. 

Let’s look at specifics. For most de- 
vices, an 8.33-MHz bus speed is more 
than adequate to keep the CPU from be- 
coming bound by the bus. For example, a 
typical data-transfer rate for a fast ESDI 
drive controller is around 5 megabits per 
second. A 16-bit bus running at 8.33 MHz 
requires 120 nanoseconds to complete one 
clock cycle. Paired with a 286 or 386 mi- 
croprocessor, which requires two clock 
cycles to access a 16-bit unit of data on the 
bus, that bus can deliver data at rates ex- 
ceeding 8Mb per second. The same bus 
with a 32-bit design can transfer more than 
16Mb per second, far more than the drive 
controller itself could ever hope to deliver. 
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In this case, it doesn’t make any diffefence 
whether the bus is running at 8.33 MHz or 
25 MHz. The data-transfer rate from the 
hard disk is limited by the drive controller, 
not by the bus. 

One variable that you can’t factor out of 
the performance equation is the width of 
the bus in bits. A 16-bit bus can transfer 
twice as much data in a given time period 
as an 8-bit bus. In tum, a 32-bit bus offers 
twice the bandwidth of a 16-bit bus if the 
clock speeds are the same, and four times 
the bandwidth of an 8-bit design. 

The one device that can consistently 
outpace the bus is RAM. Even the slowest 
RAM chips used in 386 systems, which 
typically have access times in the neigh- 
borhood of 100 nanoseconds, can divulge 
bytes faster than most buses can handle 
them. As a result, it’s to your advantage to 
install as much RAM as possible on the 
system board of a 386 PC, since the path 
from there to the CPU will in all likelihood 
be 32 bits wide, and to install auxiliary 
memory boards in 32-bit slots. Most 386 
machines provide at least one 32-bit slot 
for added memory. The penalty for install- 
ing RAM in a slow I/O channel is wait 
states—clock cycles spent waiting for data 
when the CPU could be doing other things. 
—Jeff Prosise 


PROCESSING THE F11 
AND F12 FUNCTION KEYS 
How does an application program process 
the F11 and F12 function keys? Do F11 
and F12 generate extended keyboard 
codes like the other function keys? 

Louis Schuetz 

Arvada, Colorado 







begin: mov cx,OFFFFh 
mov ah,5 : 
int 16h ; 
cmp al,CFFh 


je  not_supported ; 









ah,18h 
16h ; 





HOW TO TEST FOR EXTENDED BIOS KEYBOARD SUPPORT 


vAttempt to write key code 
to keyboard buffer with 
function 5 

;If AL = FF on return, 
extended keyboard BIOS 
3; is not supported 


7Clear the keyboard buffer 
before proceeding 


i} i} Function keys Fl I and F12 gener- 
i = zi ate extended key codes that can be 

‘@"K3 trapped by calling interrupt 16h, 
function 10h. Function 10h, the keyboard 
BIOS extended keyboard read service, 
works just like function Q0—the normal 
keyboard read service routine—except 
that it supports a number of keys and key 
combinations that weren’t supported in 
IBM’s original keyboard BIOS. 

On return from the interrupt, the AL 
register will be set to 0 and AH to 85h if 
FI1 was pressed. F12 produces a 0 in AL 
accompanied by the value 86h in AH. If 
your program traps key presses with inter- 
rupt 16h, function 0, presses of Fl1 and 
F12 will not register. It will be just as if no 
key had been pressed. 

To determine whether or not the BIOS 
supports this and other extended keyboard 
services, design your program so that it 
follows the procedure outlined in Figure 1. 
First, interrupt 16h, function 5, is called to 
attempt to write the value FFFFh hex to the 
keyboard buffer. If, on return, AL is set to 
FFh, then the extended functions are not 
supported. If it returns any other value, 
then the extended functions are supported. 
Function 10h must then be called to clear 
the FFFFh entry from the keyboard buf- 
fer.—Jeff Prosise 


A BUG IN THE EARLY IBM 

VIDEO BIOS 

| recently encountered a strange anomaly 
while testing a set of MASM routines written 
for C. One of the routines calls interrupt 
10h, function 6, to clear the screen This 
worked fine on my PC clone, but it locked 
up a genuine IBM PC. A little work with DE- 
BUG showed that the IBM PC’s video BIOS 
altered the BP register during processing of 
the interrupt 10h function call, destroying 
the C program's stack-frame pointer. Yet 


Figure 1: A program can test for extended BIOS keyboard support using this assembler code. If 
function 5 succeeds in writing a character to the keyboard buffer, extended keyboard functions are 
supported. A return value in AL of FFh indicates that extended functions are not supported. If the call 
succeeds, function 10h should be called to clear the entry from the keyboard buffer. 
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the BIOS documentation claims that all reg- 
isters that do not return values are pre- 
served. What gives? 

Jonathan Wood 

Tustin, California 


ii i: You've run across a well-known 
| mf; bug in some of the early versions 

of the IBM PC video BIOSs. The 
BIOS fails to save the BP register but uses 
it in functions 6 and 7 to store a value that is 
two times the number of columns dis- 
played on the screen—the byte offset be- 
tween identical locations on succeeding 
lines. 

Functions 6 and 7 aren’t the only ones 
that use BP indiscriminately. Function 8, 
which reads characters and attributes from 
the video buffer, allocates a temporary 
storage area for itself on the caller’s stack 
and uses BP as a stack-frame reference 
when the PC is in graphics mode. The so- 
lution is to save BP on the stack before 
calling any routine from the video BIOS. 
In fact, pushing BP onto the stack should 
be the first action every C subfunction 
takes. Almost all C compilers require that 
the value of BP be preserved across func- 
tion calls. 

Saving BP is a must if your assembly 
language routine needs to access parame- 
ters passed on the stack or requires local 
storage space on the stack, because only 
BP can be used in base-plus-displacement 
addressing relative to segment register SS. 
Even if no parameters are passed or local 
storage isn’t needed, saving BP ensures 
that someone else’s improper use of the 
register won’t cause your program to 
crash. 

You can make a strong argument that 
the misuse of BP by the BIOS is not a bug 
at all, but rather a documented quirk. A 
note in IBM’s assembly language listing 
for the BIOS dated October 27, 1982, 
warns that only CS, SS, DS, ES, BX, CX, 
and DX are preserved during interrupt 10h 
processing and that other registers may be 
destroyed—clearly indicating that it's up 
to the caller to save BP. However. the first 
edition of the /BM Personal System/2 and 
Personal Computer BIOS Interface Tech- 
nical Reference, dated April 1987, errone- 
ously states that the BIOS interrupt han- 
dlers ‘‘save all registers except AX, the 
flags, and those registers that return a value 
to the caller.’” Don’t believe it. If you call 
interrupt 10h functions from a program 
where BP must be preserved, save it first. 
An ounce of prevention is worth a pound 
of cure.—Jeff Prosise 





‘““KELLY PC 
TEMPORARIES 
HAVE THE 
TRAINING | 
AND | 
G12 Ze@)24a8 
THEY NEED 
TO DO 
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“T’ve brought people in vas cae them myself and if eer t taken them as far as 
Kel ss has. They come right in and get the job done right without | _ 
my help. They’re the best.” 5 
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People are talking about us. 


F77L-EM/32 
Port 4MB mainframe programs to 80386s 
with this 32-bit DOS compiler Winner of PC 
Magazine's 1988 Technical Excellence Award. 
$895" 


The compiler of ae among reviewers and 
professionals. New Version 4.0 includes an 
Editor, Profiler, Linker, Make Utility, Weitek 
Support, Graphics. $595 


Personal FORTRAN 77 


Full ANSI 77, Microsoft C and Borland C 
interfaces, Debugger, at an unbeatable price. 
$95 


F77L-EM/16 Lah 
Write ISMB programs on 80286s with this 
award winning extended-memory compiler. 
$695 





When people talk about FORTRAN 
the name mentioned most often is 


oemputer Shvtems Ine 


Contact us ta discuss our products and your needs. (800} 548-4778 
Lahey Camputer Systems. Inc. P.O. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tx: 9102401256 
FORTRAN {S OUR FORTE 
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PROTECT YOUR COPIES 
OF PC MAGAZINE 


Make your callectian af PC Magazine a handsome additian to your affice ar hame—and protect 
and arganize your copies for easy reference! 


PC Magazine Binders and Cases are made af durable, luxury-look leatherette aver quality 
pape Custam designed far PC Magazine, every arder receives FREE transfer fail ta 
mark dates and valume numbers. 


FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 
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Hald your do Jesse Jones Industries 
issues on 








| 499 East Ene Avenue Philadelphia, PA 19134 
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I 
individual Please send [ Binders © CasesQuantity = I 
snap-on Payment enclosed § * Add $1 pe case! | 
tods. $995 | binder for postoge & handling. (Ouiside Usa pig l 
each; 3 for ie a ordered, US currency only.) | 
$27.95; 6 for $52.95. 
| D oe i TMC (Minimum order $15.) I 
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Tutor 


READING HARD DISKS 
One of the parameters set by the drive type 
specification on AT hard disks is write pre- 
compensation, What is it, and what are the 
consequences of setting it to a value that is 
either too high or too low? 

Robert J. Sandler 

New Milford, New Jersey 


41 £) The sectors located on the inner- 
5 most cylinders of a hard disk are 
physically smaller than those on 
the outside. To ensure that what’s written 
to the surface of the disk in this region can 
be read back without error, the signal must 
be specially conditioned to compensate for 
the greater data density. This process is 
known as write precompensation. The 
write precompensation value encoded into 
a hard disk’s parameter table is the cylin- 
der where write precompensation begins. 

This value is normally determined by 
the drive manufacturer based on experi- 
mental and statistical data, but it is not a 
hard and fast number. Entering a slightly 
lower value than the manufacturer recom- 
mends—effectively enabling write pre- 
compensation nearer the outside edge— 
will have little effect on drive perform- 
ance. Entering a write precompensation 
value much lower than recommended can 
result in false signals being read from the 
drive surface. Setting write precompensa- 
tion higher can produce soft errors when 
the drive heads attempt to read data from a 
cylinder where write precompensation 
should have been used but wasn't. 

As long as you choose the correct drive 
type when you install a new hard disk into 
your system (assuming that your PC sup- 
ports the same drive type numbering sys- 
tem that your hard disk’s drive type desig- 
nation is based on), you can be assured 
that write precompensation will be set cor- 
rectly.—Jeff Prosise 


ASK THE TUTOR 

The Tutor solves practical problems and 
explains points of general interest about 
using your hardware and software more 
productively. To have your questions an- 
swered here, write to Tutor, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (see 
the ‘“‘By Modem” sidebar in the Utilities 
column). We're sorry, but we cannot an- 
swer questions personally. | 
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We protect the 


Who could have imagined, a decade ago, the 
power you now have at your fingertips? 

Tiny chips that compute at clock speeds approach- 
ing 50 MHz. Memory in millions of bytes that you 
can hold in your hand. Enormous jobs done in minutes 
on your desk instead of days down the hall. 

All at a fraction of the cost. 

Emerson Electric is making that same kind of 
revolution happen in the UPS equipment that protects 
these computers from erratic electric power. 

Technology innovations are enabling us to bring 
costs down so low you simply can't afford not to have 
UPS protection. 

And not just for your larger computers and PC 
network applications, but for every computer you own 
down to the smallest PC. 





orles you love. 


Emerson is growing the broadest computer 
power protection product line in the world. It now 
ranges from internal board-level UPS’ to massive 
systems for supercomputers. 

You buy UPS systems for reliability — to keep your 
data secure, your people working and your computer 
networks healthy Emerson UPS systems won't let 
you down even when the power does. 

And we're backing these new products with 
new direct customer support and service nationwide, 
new distribution channels, and most of all, our 
energetic people. 

That’s Emerson UPS today. Protecting the 
computers you depend on. It’s our only business. 

Watch us fly 


EMERSON UPS 


We protect the ones you love. 
For information on new products or on becoming a distributor, call 1-800-Back-UPS. 


¢ 1989 Emerson Computer Power, a division of Emerson Electric Co, 
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The Spreadshee 
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‘f all those unlucky enough to be stuck Offering hundreds of presentation treatments 
smack in the middle of the current spread- from word charts to three-dimensional bar, 
sheet confusion, take heart. pie, scatter and polar graphs. 

There is, at last, a viable | Aid's = And with SuperCalc5, you 








alternative to war: revolution. select fonts, lines, boxes, grids 
One that delivers even more (ee andshading Allofwhichcan 

performance than you have / beused to produce the highest 

(ahem) been waiting for, but f=) quality customized reports. 

without demanding expensive — Plus, SuperCalc5 actually 

new hardware or extensive ~ = makes productivity easier An 

retraining. And without abruptly integrated Undo feature simply 

cutting you off from any user reverses unwanted commands. 

in your company, even those And a truly comprehensive 

on mainframes. system of debugging highlights 
The name of the spreadsheet costly errors and analyzes 

is SuperCalc’S. macro logic. 
Andwhatitcandoforyo. _iaaam Perhaps even e} 

is, frankly, quite revolutionary. elas about ones AMEN. more impressive |\\ (“yy 
Let's begin at the end. Stand-alone quality is the way SuperCalc5 can 

graphic capabilities have been built in. link spreadsheets. Up to 255 zits ager to 


© 1989 Computer Associates Intemational, Inc. 1240 McKay Dr, San Jose, CA 95131. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. Excel is a registered trademark of 














he Spread 
portant Update. 


be precise. Linking either in memory and compatible computers but also 
or on disk, either pages of the same spread- _ takes full advantage of 286 and 386 machines 











between menus is a snap for SuperCalc5. 
But not for Excel? 
Which now brings us to the “E” word. 
Unlike Excel, SuperCalc5 runs on all IBM’ 


Microsoft. IBM is a registered trademark of Intemational Business Machines 





ip » sheetorinde- | when.yow decide to make that transition. 
Int | pendent, either And if all that isn’t enough to make you 
-« | SuperCalc5s files mun out today and join the revolution, there's 
— #25 | orLotus’l-2-3"s. even more incentive. 
— “ee ie Which brings Like our free demo disk offer through July 
= “me | «(us to the“L’ 31, 1989. And our $100 
“= “auseame | Word. SuperCalcS upgrade offer forjust  [Qtuavelest-oa 
--—-—  —s=-s@  notonlyreads about any spreadsheet 
=. _% 8 andwritesLotus’ youre using. Call 1-800- 
=. Mme | 1-2-3*filesit  531-5236.In Canada 
—ua=— totally coexists _call 1-800-663-6904. 
Preise reenaeer aie ee te with Lotus. Which finally brings us 
Letting you easily move 1-2-3 macrosinto to our admittedly biased 
SuperCalc5 and back again. Even toggling outlook for the much touted spreadsheet war 


With SuperCalc5, peace is at hand. 
OMPUTER’ 


SSOCIATES 


Software superior by design. 
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Two Demanding 
9600 bps Standards 


In a Single, 
Compact 
Modem 


V.32 is the industry standard 
for full-duplex 9600 bps dial-up 
communications. V.42 is the 
demanding new international 
standard for error correction. 
UDS has now combined them 
in a compact economy pack- 
age, which is especially attrac- 
tive for personal computer use 
and other dial-up applications. 
FasTalk® V.32/42 brings you 
full compliance with both 
standards. Since V.42 specifies 
both MNP®4 and LAP-M, this 
device is compatible with far- 
end modems using either error 
correction arrangement! Com- 


Created by Dayner/Haii, inc., Winter Park, Fiorida 


patibility is further extended by 
MNP 5 data compression for 
rates to 19,200 bps. 

Faslalk V.32/42 has the 
other features you expect for 
personal computer applications. 
Auto dialing is accomplished 
with the industry-standard Hayes 
command set. The modem will 
communicate at 9600, 4800, 
2400, 1200, or 0-300 bps over 
dial-up lines. Auto answer, inte- 









$1045 cosy onernce 


gral diagnostics and audible 
call progress detection are 
standard features. 

For single-modem compliance 
with both V.32 and V.42, move 
up to Faslalk. You can do it at 
a surprisingly low cost. 

For details, contact Universal 
Data Systems, 5000 Bradford Dr., 
Huntsville, AL 35807-7002. 
Telephone 205/721-8000; 

FAX 205/721-8926. 


Universal Data Systems 


(A) MOTOROLA INC. 
informaton Systems Group 
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MNP Is a registered trademark of Microcom, Inc. 


by 
Frank J. Derfler, Jr. 


i ee 


SPEED NETWARE INSTALLATION 
I've gotten a lot out of your Connectivity 
Clinic and would like to pass on a hint for 
configuring Novell's Entry Level Systems 
(ELS) NetWare. 

There are two ways to install ELS. !f you 
have drives that are already certified, you 
can simply run the INSTALL program. 
However, if you have new drives that need 
to be certified, you must run the STARTUP 
program. But this can take over an hour for 
a 60MB drive. 

With Advanced NetWare, you can side- 
step the COMPSURF part of the installa- 
tion procedure by using Disk Manager-N 
from Ontrack Computer Systems. Unfortu- 
nately, you can’t use Disk Manager-N to 
speed up ELS installation, because it 
doesn't install Novell’s Hot Fix. 

We finally came up with a procedure 
that speeds installation enormously. You 
certify the drives with Ontrack’s software, 
run NETGEN to install the Hot Fix software 
(this takes only a minute or two), then quit 
NETGEN and run the INSTALL program 
supplied with the ELS Level |. | hope this 
hint saves as much time for others as it has 
for us. 

Barry S. Oxenhandler 

St. Louis, Missouri 


Nin the LAN Labs all the time, be- 

cause it cuts a lot of time off the 
two or three NetWare installations we do 
every week. Disk Manager-N has a retail 
price of $249.95. Contact Ontrack at (800) 
752-1333 for more information. 


ii , We use Ontrack’s Disk Manager- 


BIOS-DRIVER INCOMPATIBILITIES 
We've run into a really strange problem and 
hope you can suggest a solution. We want- 
ed to use an ALR computer as a node ona 
Novell network. To do this, we installed the 
G/Ethemet AT card from Gateway Com- 
munications that you recommended in your 
Ethemet card review in the January 31, 
1989, issue. This card gave us a good con- 
nection to the server, but DOS couldn't find 


onnectivity 


Clinic 


& SPEED NETWARE 
INSTALLATION: A tip for 
configuring ELS NetWare. 


= BIOS-DRIVER 
INCOMPATIBILITIES: 
Telitemeelitlelirlieteney | 
plehr ms (@) Mr-liref WV) | 
drivers just don’t work. 


= MCION ALAN: 
Two methods for getting 
MCI Mail service 
over a network. 





the local drives in the ALR. 

We replaced it with a Westem Digital 
8003 Ethernet card and generated a new 
workstation shell for NetWare on the ALR. 
We had a good connection to the server, 
and DOS found the local drives. However, it 
couldn't find any files on the server! 

Finally, we took a 3Com 3C503 card 
and the IPX.COM and NET3.COM files 
from another machine and installed them 
on the ALR. Everything worked fine! What 
was happening? 

John Thomas 

Herndon, Virginia 


an ie Call ALR and get an updated 
| +? ROM BIOS! The driver software 
for each of the cards you tried was 
written using different techniques. The 
drivers were certified by Novell, but not 
with every computer vendor’s version of 
ROM BIOS. There are apparently enough 
incompatibilities between the drivers and 
the BIOS to prevent them from working 
together all the time. Many of these com- 
panies update their products often, so if 
you ever have problems interfacing with 
otherwise ‘‘standard’’ products, ask for 
the latest copy of the software. 
While the problem sounds like driver- 
BIOS incompatibility, there is one other 


thing you might check. Since each of the 
cards you mentioned uses a different mem- 
ory location to read and write to the system 
memory, it is also possible that you are 
having memory conflicts. 


MCI ON ALAN 
We used Lotus Express in our office to 
send and receive MCI Mail. But now that 
we've installed a network, we don't have 
enough RAM to load it. Lotus apparently 
doesn't intend to provide a network version. 
Our LAN software came with a pretty good 
e-mail package, but it has no links to MCI 
Mail. Any hints about how we can get MC! 
Mail service on our LAN? 

Bill Jergens 

Chicago, Illinois 


i | You have two alternatives for get- 
2 3 ting good MCI Mail service over a 

PC-based network. Both methods 
involve dedicating one computer as an 
MCI Mail server. 

First, you can buy an e-mail package 
for your LAN that includes an MCI Mail 
gateway. One caveat: many have prom- 
ised, but few have delivered a good MCI 
Mail gateway. The best gateways, such as 
the one that is an option to Da Vinci Sys- 
tems’ eMAIL, use the Message Handling 
Service (MHS) utilities sold for $100 by 
Action Technologies ((415) 654-4444) 
and provided free by Novell with 
NetWare. However, you might have to re- 
arrange all of the MCI Mail accounts in 
your organization, because the gateway 
packages we have seen generally use a sin- 
gle group EMS account. This is an admin- 
istrative matter you can take up with MCI. 

We experimented with another method 
of setting up an MCI Mail gateway. It can 
handle only nine private user accounts, but 
it is effective. In the PC Magazine LAN 
Labs, we set up one PC-XT as a node on 
the network and loaded it with Lotus Ex- 
press configured for our MCI Mail ac- 
counts. We then load either R2LAN from 
Crosstalk Communications or Close- 
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Connectivity Clinic 


Up/LAN from Norton-Lambert. Both of 
these programs work like their more famil- 
iar RS-232C remote-control relatives, but 
they do their work across a network instead 
of across phone lines. Either package lets 
us remotely control the MCI Mail machine 
across the network. 

With either of these LAN remote con- 
trol products installed, any node on the 
network can, on a one-at-a-time basis, op- 
erate the MCI Mail gateway machine to 
check on, reply to, or create mail. 

Since Express operates in background 
mode, users can get on and off the MCI 
Mail gateway machine quickly and let Ex- 
press handle things on its own. They can 
use the Express File commands in order to 


HOW TO USE MCI MAIL ON 


File server 









Oe init ae 








Lotus Express user node 
LAN remote control software 


LAN cabling 


save incoming mail on the XT. 

A word of warning: because of a soft- 
ware interrupt conflict between NetWare’ s 
IPX and the X.PC protocol used in Ex- 
press, Express will not save files on the 
network drive over a NetWare LAN. This 
is fine for mail, but it requires a lot of 
work-arounds if you want to use attached 
files. 

Setting up the Lotus Express ‘‘server’’ 
took patience, because we had to remap 
keys and carefully manage the memory, 
but it does work. 

Figure | illustrates how a LAN could be 
set up with an MHS server for MCI Mail 
and a station running Lotus Express that 
can be remotely controlled across the net- 
work. 

If you are interested in software provid- 
ing remote control across the LAN, inves- 
tigate the two new competing products in 


YOUR LAN 


NetWare sheil 


ed 


Figure 1; This LAN has both a server using Action Technology's Message Handling Service (MHS) utilities for MCI mail and a station running Lotus 


MHS-compatible e-mail program 


the market: Close-Up/LAN from Norton- 
Lambert ((805) 964-6767) and R2LAN 
from Crosstalk Communications ((404) 
998-3998). 


NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you do, please in- 
clude a printed copy. We’ll gladly answer 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (see 
the ‘“‘By Modem”” sidebar in the Utilities 
column). You may also contact Frank J. 
Derfler, Jr., via MCI Mail (use Derfler’s 
box named CONNECTIVITY CLINIC).= 






MHS user node 
NetWare shell 









Ra ane aoe 





Express that can be remotely controlled across the network. The diagram shows the software modules loaded into the gateway and user nodes. The MHS 
Client station runs an e-mail package, like Da Vinci Systems’ eMAIL, with an interface to MHS. The Lotus Express client station uses a LAN remote control 
product like Close-Up/LAN or R2LAN to run Express on the Lotus Express “server.” 
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EPSON Means Business 


AST Computers- Call For the Lowest Prices in the U.S. 


EPSON 


EPSON® 

* Custom-fitted *Anti-Static 

* § sizes to fit all EPSON printers (except LQ 950) 
* Stitched vinyl with blue EPSON logo 











=F AMY COW ctecasctscteas cestesstazaskcetertissterece se $9.75 
EPSON® CUT SHEET FEEDERS 
LO-510 * Load single sheets and letterhead automatically 
. 24Pin Letter Quety coll * Switch between continuous forms and single 
. in 5 ‘ 
: 60 CPS in Letter Quality mode sheets with just the touch of a button 
ee . Easy Selec ro LX BOO/LQ 500 single Bin ..-ce-enverseesenenee 
. ed cal LX 810/LQ 510 single bin ..... 
pomepeed fot FX 850/LQ 850 single bin...... 
«Ganson kook Seeds a “yk FX 1050/LQ 1050 single bin 
+ Built-in Near Letter Quality fonts a tae LQ 2550 Dual Bin .....scsssssssesesccccsorsrersntssssssecs 
2 Epeco sone your irnned Other single and dual bin sheet feeders also available 
“$179 $319 
® 
Prices subject to change without notice * Extend EPSON factory warranty additional year 
‘ * Serviced by us or ANY EPSON repair center 
EPSON’ PRINTER SPECS a Covers all 24 pin printers 
Covers all 9 pin printer ..........ccccccscsesssesseseree 
EPSON Width Speed Price 
LX-810 STD. 180/30 NLQ $179 EPSON® 
LO-510 STD. 180/60 LO $319 EPSON® LQ SERIES MYLAR RIBBONS 
FX-850 STD. 264/54 NLQ CALL * True black printing for crisp lettering and graphics 
FX-1050 WIDE 264/54 NLQ CALL « Keep a few on hand for important documents 
LQ-850 STD. 264/88 LO CALL | LQ 500,510,800,810,850 ......... S107 3 for §28 
LQ-950 MEDIUM 264/88LQ CALL | LQISSO acces seeesccserecesss : 3 for 30 
La@-1050 WIDE 264/88 LQ CALL LQ 1000,1050 ... 3 for 36 
LQ-2550 WIDE 400/133 LQ CALL { LQ 2550 ......ccrsccsccscrscvercscsccerens 3for 42 





DFX- 5000 Available Only At Computer Exercise | EPSON®LOQ MACINTOSH CONNECTION 
EPL- 6000 World Headquarters-Minneapolls,MN | 


SS SS a a eae * Now using an EPSON printer with a Mac is easyl 
* Cable, software and clear manual make it simple 
* Works with all Macintosh Plus, SE, or Il models 
For LQ®* printers only .........sccsccesssssssescsenseeesee $49 
*LQ 500, 510 require #8148 serial module......99 





KXP124 0 OS | Eas ar eee 
$2990 S=s-/'| Business To BUSINESS 
eg ae @®® 4 Divison of COMPUTER EXERCISE 


KX-P1180 MEDIUM 192/38 NLQ 4110 W. Lake St., Minneapolis, Minnesota 55416 
KX-P1191 MEDIUM 240/48 NLQ ae. ae 


KX-P1124 MEDIUM 192/63 LQ 
KX-P1524 WIDE 240/80 LQ = = 
KX-P4450 LASER 


Hours: 84 CST Mon-Fri 24 Hour Fax Hotline: 612-926-0731 
NET TERMS AVAILABLE TO QUALIFIED CORPORATE ACCOUNTS 
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Visa, MasterCard, Discover 
and Amencan Express 
Accepted 
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HOURS: 

7 AM to 7 PM Monday-Friday 
8 AM to 2 PM Saturday 

Call on Sunday 

































4 ade ag HP IBM 1% Consultant 
‘2 
international se . a val LaserJet lIP Persea wealz? and Reseller 
Orders A $3725/$4225 $1125 $5795 : Accrual Program 
Specialty ($52,485 paid in 1988) 
IBM PS/2 MULTISYNG GS $249 SOFTWARE lem ; 
Mode! 30205 2 she | eo eT) Gourttbos S140 saarii0 | Ouerwnter $1125 
Moded 30 20 Mb Oisk $ fe uietwriter 
Model SSSX—30 Mb Oisk $2795 COLOR/EGA MONITORS $ Proprinter X24e . $615 
Model 55SX—60 Mb Oisk $3050 | IBM Ps/2 6512 $435 | Oisplaywnite 1v/2 $299 Propninter XL 24e $610 
Model 60-44 Mb Disk $3200 J PGS UltraSync $500 | (BM DOS 3 3/401 $90/110 Proprinter Itt XL $645 
Model 70—60 Mb Oisk $3550] SAMSUNG RGB $245} (BM OS/2 Standard 1.1 $255 | wee 
Poslable 70—60 120 Mb Oisk $5300/" 95 Smartscan 73S $520 ‘ felt Tiln P2200 170/55 24 Wire $339 
Model 1-120 Mo Oisk 20 Mie $5180 ZENITH 1390 $405 Lots 123 u2 01/30 s310/390 P5200 $507 
Model 70-A21—120 Mb Disk Hz $631 otus Symptony 
Model 75—35 MHz SCall VGAICAD MONITORS MicroSolt Windows 266/386 = -$73/135 eivroay cps che 
Model 80—70 Mb Disk $4800 “AM: hue an MicroSoft Exceil $290 Okideta 
Model 80~115 Mb Oisk $5900 | COMPAQ VGA Color $520 | MicroSoft Word/Work $220/110 ites $210 
Model 90—30 MHz $Cell Hitachi HM4119 $2250 Multmate Adventage 2 $259 M an 3 
100% 18M internals {BM PS/2 6513 $51 Norton Advenced Ubhities 4 5 $85 L182 Tu a 
{BM PS/2 8514 $1150 Paradox 3 0 $418 320/21 $365/4 
COMPAQ PFS First Pub $7$ 390/91 $464/635 
MITSUBISHI 6905 $2310 rst Pu 
2RB Mod 1/640 K >, 51825 J NEC MultSync XL $2050 | Oucken $34 393/393 Color $980/1089 
2862 Desk oro 1/20/ 40 $19ta/ 3} (ene NEC MulliSyne 40/50 $1130/2400 Smaricom walt $90/150 ere sn 
SBES Deskpro 20 Mb/40 Mo scalvzasq J NEG MulSync 24/90 TE || me ne $225 Kx 1191 1240/48 ie $235 
386/39 84/320 Mb s72a5/10s99 | PACKARO BELL oe We a Hats 
x 4a ib 
386/25 110 Mb/300 Mb $200/8150 ZENITH 1490 cat LASER PRINTERS KX 1560 180038 eps cue 
Portable til Mode! 20 $3400 NOVELL NETWORK 25.1n-1 Font _., 5295 KX 1595 240/S1 cps $429 
aire We $1050 | HYUNOA Oiskless Workstaton = $61 | |) : KX 1524 240180 eps $540 
Be ees OM $5200 1 WESTERN OIGITAL 3 Node LAN lat : : m Toshiba 
Portable 386 Model 110 $6800 WIND Novell Driver $850 HP ScanJet Plus with/IF $1529 eg 
Laptop SLT 286 20/40 $3725/4225 | yetwane aan seeop | ‘NEC Lc890 $3150 Expresswnter 301/311 $332/410 
100% COMPAQ Interaols NOVELUELST $1075 | PANASONIC Kxa4so $1375 comm leMoilarion 
fowees tartors. cme «| oo: | moreccewtls er, | 2: Penne 75 
71000 $665 eve b ee, 
Heong sass | Bane He | ce coi | Reon een EB 
T1600 20/40 Mb Disk $3250/3650 ARCNET PC120 $165 HP Plotter 7440A/7475A $965/1399 18M PC XT/AT 2270 Emuletion $450 
ketch 12% 1 
T5100 40/100 Mb Disk $4125/4700 | NE 2000 Ethernet Card S05" || eee le tele x 3 eh cae Hae $00 
75200 40 Mb/100 Mb $4900; ARCNET Passive Hub $90 PRINTERS HAYES 12008 Int/SCHl $243/282 
ZENITH LAPTOPS* ABCHETeeuve te Sie) | Diconix HAYES 1200 Ext $277 
Minisport $1379 ee ache ks 150P/150 Plus $301/333 | HAYES 2400 Ext $419 
Supersport Mod 2 $1525 Novell & authorized sales & euppod Epson HAYES 24008 w/SCII Int $416 
Seer sao gud ames 8 Se | eet, ee 
Supersport 286 Mod 20/40 $2975/4825 NUE 
Tob 6 » Mo ) TERMINALS LO 500 60/180 cps $399 
ie Bee en 1BM 3197 Mono( siesa'igs0 | LO soso S040 op #0 | hen ee 
1 olor cps 
DISK DRIVES WYSE 50 Amber or Greon $370 | 02550 400/139 cps $603) ||| Achagmatee apse ey 
SEAGATE 20 Mb Kil $259] WYSE 60 Amber or Green $295 LX 810 30/180 cps $195 | COMPAO IMb Memory 386/20 & 206 §575 
See all $8 | WYSE 85 $394 DFX 5000 533/80 cps $1399] COMPAO 4Mb Memory 386/20 & 20 $2050 
SEAGATE 40 Mb Kit XT $266 Me trae Melee Seen ree 
SEAGATE 40 Mb ST 251-1 $399 CIRCLE 295 ON READER SERVI CO! b Memory ortable 
SEAGATE 80 Mb $599 E 295 ¢ ICE CARD ne COMPAQ 1 Mb SLT $625 
BROCOM Ed S28" We eS/2 $290 _ ae 
xt * for va " 
We Will Beat Any Price’. . . Dick VIDEO BOARDS 
Gord Drives aa ‘a y all VGA Wonder 256KIS 12K 319/419 
PLUS 20 Mb/40 Mb Hard Card Sey pag ne $1059 
EOC a Ke 40 Mi $4297! vats ta 0 vou bie is 
tau he a ee He tn Illinois Call . COMPAQ VGA 4419 
MAYNARO 20 Mb SCall GENOA 5400 ! $409 
FAX CENOASuper VGA $310 
MURATA M1200 SCall PARADISE Auto Swrtch-480 $195 
MURATA M1600 $899 SALES AND QUOTES (Outside {\inols): 1-800-634-8215 PARADISE VGA Plus/VGA 18 $295/308 
Se sheeest ine) seu SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170* AP MonoGraptics $69 
TOSHIBA 3010 $1275 QUOTE-A-FAX: 1-312-325-4969 * CHIPS 
Hea ae ae $138 & All manufacturer's warranties are» Prices subject to availabilty and Intel 
TOSHIBA T3700 $1500 good through RP Systems.” change without notice. 8087.1/2/3 $220/149/109 
© Corporate accounts call Brian ; ‘ 80287-6/8/10/A $167/220/289/355 
COPIERS 54 Aen Usaee avanaele : © Prices reflect 3% cash discount. 80387-16/20/25/SX  $359/445/575/329 
PERN Coss ies 3 sk rst griifbcts avalieble © Next day delivery available for as ACCESSORIES 
CANON PC? $1210 with $6,000,000.00 Inventory In little as $8 AB Switchbox $40 
Toners $70-120 ata 7 CA P15 Power Director $100 
TAPE stock. © Wire transfer accepted. Kensington Masterprece Plus $110 
18M BIS7 for PS/2 $1350 © IBM AS/400 processes your order —» Fraud aggressively prosecuted. Keylronics 101 Keyboard $100 
IBWIN 40 Mb intvExt $485 within minutes of receipt. © Restocdinaicharneloniraninis apie Stee) gS 
MAYNARO 60 Mb XT/AT invExt $675/881 |» 24 hour bur in on all CPUs. Seatac ioe Proteetay 
lor ° " 
MOUNTAIN 60 Mb $1199 © Stock orders placed by 4:00 PM i meres .0'S i ,, Bg - 
MONOCHROME MONITORS shipped same day. ee iNT LOGITEGH PS/2 369 
AMOEK 410A $145, © Credit cards charged upon ship- © Prepay and deduct 1%. LOGITECH C7 Serial $69 
ett Gago ue TOS rae ment only. LOGITECH C9 HiRes $85 
ren ps2 #03 $500 * As of November 11, 1989 area code will be changed to 708. erin eat eae 








LAPTOPS « FREE « | 

eth etal 
==PLUS seSEerSts | 
714-373-2006 ee 


MITSUBISHI 
MP286L 2 Floppy 
MP286L. 20MB 
MP286L. 40M 


NEC 

Ultralight 2468 
ProSpeed 286 20MB 
ProSpeed 286 40MB 
ProSpeed 386 40MB 
SHARP 

PC 4602 2 Floppy 
PC 4641. 20MB 

PC 5541 386/40MB 
PC 7241 286/40MB 


ZENITH 
Supersport 2 
Supersport 20 
Supersport 286 20M8 
Supersport 266 40M8 
Turbosport 386/40 


* MONTHLY SPECIALS * 


TOSHIBA T1000 with 768K 
card and DESIGNER Carry Case 999 


TOSHIBA 341SL w/stand 485 
NEC P2200 w/stand 


MONITORS 
MITSUBISHI Diamond Scan 1371 389 
Diamond Scen 1381 519 
Diamond Scan Tilt $ Swivel 20 
NEC 2A Super VGA ax 
MultiSync 30. 639 
MultiSync Plue 699 
MultiSync 4D / SD CALL 
PACKARD BELL MultiSync 8530 399 
SONY VGA 1320 499 
SONY MuitiScan 1304 889 
ZENITH ZCM.1490 Filet Screen 629 
PRINTERS 
DICONIX 150 PLUS Par w/3' cable Ke] 
NEC P2200 Pereltel 329 
5200/5300 499/859 
Color Kit for 5200/5300 109 
| Cut Sheet Feed 5200/5300 169/199 
PANASONIC 1180/1191 199/225 
KXP 1124 328 
KXP 4450 Laser CALL 
TOSHIBA 301/311 339/389 
321SL/3418L 459/529 
KENSINGTON Printer Stand 20 
‘With Printer 10 
DRIVES & BACKUP 
TOSHIBA 3 5S" internal w/universal 
mounting kit’ 720K/144MB. 99/109 
FLOPPY 5 25" External for Laptops 
360K /1 2MB 299/349 
PLUS HARD CARD 20/40 MB 489/629 
SEAGATE: Pretested $ formatted, with 
controller, cables, manual & mounting kit 
30MB for PC/XT 
SHARP WIZARD 
Hand Held Electronic Organizer 229 


T3100E/20MB 
TI100E/40MB . 
T3200 
TS100/40MB .. 
T5100/100MB 
TS200/40MB 
T5200/100MB 


PREPAID BY CHECK ONLY 
POSTMARKED BY WOVEMBER 20, 1983 


TOSHIBA T5100/40MB 
with DESIGNER Carry Case .. 3799 


PANAFAX UF-135..... 575 


PANASONIC KXP-1124 
w/stand 


DISPLAY CARDS 


ATI VGA Wonder 256K /512K 265/319 
GENDA Super EGA Hifies + (4880-9) 169 
With Gem Graph Software 199 
PARADISE VGA Pius 229 
Peredise VGA Pius 16 245 
Paradise VGA Professional 368 
VIDEO-7 Vege VGA 225 
FaetWnte VGA U5 
Vega V-RAM VGA (256K) 379 
MODEMS/ MOUSE, ETC. 
ATI 2400 ETC Int wisw 169 
ATI 2400 ETC External 199 


HAYES 1200 Int w/Smartcom II 


ZOOM 2400 Intemal w/sw 109 
2400 External 119 
LOGITECH Sue Mouse 59 
HiRez Bus Mouse 5 69 
MICROSOFT Mouse Ser 109 


In fectory sealed boxes with 
INTEL Tanual’& factory warranty 
9067: 5/6 MHz 
80287: 6/10 MHz 
60387: 16/20/25 MHz 
80C207-A 


SOFTWARE BONANZA 
BATTERY WATCH Ver 1.0 - 3.5" 
BITCOMM 3 Ver 3.5 - 5.25" 

BORLAND Sidekick. Specify 5.25 or 3.5 . 
CARBON COPY Pius Ver 6.1 - 6.25"... 
EASY by MicroPro Ver 1.6 - 3.5” 
GRAPH 5.25" 

LAPLINK III: Serial & Parallet 

LOGI Pamt/LOGI Cadd 

LOGITECH Publisher. 

LOTUS Metro 35° Ver 1.0 

PC PAINT Pius. 5.25" 


a ee 





AC Adapter: T1000/T1100+ 69 
110/220 Dual Voltage 99 

AC Adapter: T1200/T1600 99/129 

ACiAuto Adapter with Battery: Specity: 
T3100, T3200, T5100, T5200 

Auto Adapter: T1000/1100 + 

Bat Chi 71200/T1600 

Battery Pack"1200/7 1600 79/109 

Carry Cases: T100Q/T1200 $9/79 
‘Other Models 99 


349 
69 
240 


DELUXE Carry Case wishoulder strap, 
extra pockets for SW, manuals, portable 
printer, etc modet 

Leether Case by Toshiba: Specify for 
T3100, 3200, 5100 or 5200 

Expension Chasis w/interface card 
Specity Toshiba model 

Expansion Slot (1) WonUnder 
WonUnder il’ 2 slots. 

Floppy 5.25°° External’ 360K/1.2M8 209/349 


MEMORY EXPANSION: 
11000: 768K Card 
T1200. 1M8, 
T1600: 248 
T3100€, 2MB 
73120: 1MB/2MB 
73200: 3M6 


15100: 2MB 
T5200: 2M6 


basivpe esa 


Megahertz 1200/2400 
Negeners 2400 MNP Level 5 
NEC 2400 
Toshiba 2400 
World Port Pocket Modems: 
1200 with AC Adapter 
2400 without Carbon 
2400 Ext W/ Carbon Copy +. 
Ext Modem Cable for Toshiba 
Numenc Keypad 11000/ 12/16/3100 
Ethernet Card for Toshibe 
Gattery Watch 
Lapling Il: Serial $ Peratiet 


e FAX ¢ ATTACK « 


COMPLETE PC 

Fax Board 9600 ag 
Complete Communicator’ Modem, Fax 
& Answering Machine 689 


QUADRAM 
JT Fax Board 4800 
JT Fax Board $600 489 
JT Fax Portable 4800 319 
JT PRO 86 Modem & Fax Board CALL 


WORLD PORT 2496 
Portable Fax/Data Modem 


BROTHER 330 


CANON Face 
CANON Fax 15 
CANON Fax 20 
CANON Fax 25 


EPSON F1000 
EPSON F2000 
EPSON F3000 


MURATA wo0o 
MURATA M1200 
MURATA M1400 
MURATA M1750 
MURATA M1600 


PANAFAX ur-135 
PANAFAX UF-140 
PANAFAX UF-145 
PANAFAX UF-150 
PANAFAX UF-155 
PANAFAX UF-250 
PANAFAX UF-260 


199 


38398 83829 Gfe Fags 3 § 
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FOREIGN Add iopeciel hanceery chars of $30 ec order Air shipment add 10% 
ORDERS : Sic's% 1p smourt owed. FAX. 714-801-2304 » 
‘ 


POLICY: Prices & availability 


subject to change. Add 3% (Min. $5) for COD, MC/VISA, and 





PANASONIC kxe 80 
PANASONIC KXF 100 
PAN ASONEC KXF 120 
PANASONIC KXF 220 


RICOH pr es0 
RICOH AF 900 
RICOH AF 920 


SHARP ro.220 
SHARP FO-330 
SHARP FO-510 
SHARP FO-550 
SHARP FO-700 
SMARP FO-200 
SHARP UX-110 
SMARP UX.180 
SHARP UX-350 
SHARP GX-9500 


TOSHIBA 3300 


TOSHIBA 3600 
TOSHIBA 3700 


be more All credit card orders 


5% for Amox. All sales final Not responsible for compatibility Refused/ returned shipments | AS? 


subject to 20% charge (Min. $50) 


LAPTOPS PLUS 6932 Westminster Avenue, Unit 194 ¢ Westminster, Cafifornia 92683 


SS SOS RK * Oe * Ne 
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FOREIGN ° ORDERS ° WELCOME 


PLEASE REFER TO AD# PC 803 





Introducing the new line 


A great new look, and so reliable they have 
CompuAdd written all over them. 


e challenged our engineers. 

A simple task: dan't just make them prettier, make them 
better. When you consider CompuAdd’s reputatian, they had 
no easy task. 


Added functions. 

The design team chose to downsize and build five new func- 
tions into each new matherboard: a dual IDE hard drive 
interface, a dual diskette drive controller, two serial ports, 

a parallel port and a game port interface. These built-in 


functians reduce by two the number of expansion cards users 


typically purchase. The result to yau: increased functianality 
and reliability and a smaller footprint. 


Maintains flexibility. 

What wasn't downsized? Expansian card flexibility and drive 
configuration options. Every new low profile CompuAdd 
system is five-card expandable. Up to three full-size and 

two half-size cards can be added. Users retain maximum 
flexibility in diskette and hard drive configuratians, includ- 
ing the freedom to specify two half-height hard drives. 


Customer driven, by design. 

We're proud to present aur design team’s response to the 
challenge: a full line of CompuAdd personal computers that 
deliver greater value than ever before. 


CompuAdd’s No-Risk Guarantee 


30-Day BoRgeeton’ 
e Asked Guarantee. 
Every hardware product and every 
CompuAdd sells will gre ean satisfacti 
the anginal packaging 


return & om 


3. No-Charge 90-Day Express 
Part or Product Exchange 
for Mail Order Cees: 


fice 
mt, 


ion, 
within 30 days of 


purchase for a full refund of Une unit pron. Conmum- 


able tema, opened 


come not 


software, videotapes, and shipping 


Toll Free Technical 
¢ Support. One-Year Limited 


staff can sami you on the premises. Call 800066 1872 


4. Onsite Service Available. 


Onaite service ts available within 260 Memorex’ 


ms. The and 
erueinstite Ts FREE onsite service during 
a a ece reer period. 
of other systema may add a year of ensite 
Poon ea wO- and 
gen eed 
eal Conan Bee ma. A completed veroice 
LaWGhe muibe nioved pce Sones of tha 
coverage. Call 800-660-1872 or visit a 
Superstore for more information. 


for = copy of CoenpuAdd’s complete warranty. 


Call Today! And discover the new standard for 
corporate and personal computing. 


800-666-1872 


a 
eT 


$595 


64700 


810 Monitor and Hard Drive Options 
MGA CGA CVGA 

64706 64711 
$830 $1130 
64707 64712 
$1110 $1410 
64708 64713 
$1260 $1560 


64701 
$690 
64702 
$970 
64703 
$1120 


No Hard 
Drive 
20MB 
(69ms) 
40MB 
(69ma) 


The CompuAdd 212 


Far and away the best value 

an the market in a 286 PC AT 
class system, the 212 can handle 
the toughest MS-DOS'-based 
software at 12MHz. 


© 80286 processor running at 12MHz 

® 512KB} RAM expandable to 4MB 
on mothe: 

© 0 wait state pagel mode eeeaey 

® Built-in dual IDE hard 
interface 

* Built-in dual diskette drive 
controller 

® Built-in parallel port and two 
serial ports 

° Built iy ga ame port interface 

© Three full-size 16-bit and two 
half-size 8-bit expansion slots 

© 80287 math coprocessor support 

© Choice of 5.25” 1.2MB or 3.5” 
144MB diskette drive 

© Real-time clock 

© 101-key enhanced keyboard 

* 145-watt power supply 


Monitor optional. 


$995 


64776 


The CompuAdd 810 
Perfect for ward processing, 
spreadsheet and database appli- 
cations, the 810 is also an 
economical alternative for LAN 
stations that don't need 80286 
ar 80386 architecture. 


An unbeatable value offering: 

® NEC V20" processor rated 
at L0OMHz 

« 640KB RAM with perive oe 

© Built-in dual IDE bard 
interface 

* Built-in dual diskette drive 
controller 

* Built-in pent port and two 
serial ports 

* Built-in game port interface 

® Three full llsize and two half-size 
PC/XT™ expansion slots 

© 8087 math coprocessor support 

© 5,25" 360KB diskette drive 

* Optional real-time clock 

* 101-key enhanced keyboard 

© 145-watt power supply 


Monitor optional. 


$895 


212 Monitor and Hard Drive Options 


MGA 
64731 
$1359 
64732 
$1499 
64733 
$1729 


EGA 
64736 
$1700 
68737 
$1849 
64738 
$2079 


The CompuAdd 216 
Our new 216 meets the speed 
and power needs af OS/2™ 

and SCO™ XENIX’ 

* All of the same features as the 


CompuAdd 212 with a blazing 
processing speed of 16MHz 


Monitor optional, 


CVGA 
64741 
$1799 
64742 
$1939 
64743 
$2160 


20MB 
(28ma) 
40MB 
(28ma) 
50MB 

15ma) 


216 Monitor and Hard Drive Options 
MGA EGA CVGA 
64777 64937 64782 
$1599 $19 $2039 
61938 64783 
$2179 $2289 
64939 C7 
$2379 $2469 


4oma 
(28ms) 
soma 
(15ms) 
OMB 
(15ms) 




















The CompuAdd 816s 
Power packed on a small footprint, 
the 316s opens the door to 386 soft- 
ware at an exceptionally low price. 
Like all 300 series systems, the | 
316s comes with one year of f ( 
FREE onsite service. Ll lh7—_———EEE 
© 80386SX processor running at = a 
IMB expandable to 4MB — : 
° Tmemory : 2 + . 
;  °0 wait state page-mode memory = 3 
| Built-in dual IDE hard drive 
interface 
© Built-in dual diskette drive controller 
* Builtin parallel port and two 
© Built-in e port int 
© Three fullsize 16-bit and two half. bast 
TS ee en (CR es ere 
| % mat 316s Me and Hard je 
| © Choice of 5.25" 1.2MB or MGA EGA CYGA | 
3.5°1.44MB diskette drive «oMB 64788 64943-64793 
E reeapiree oom 54783 tee HTN 
© 101-key enhanced keyboard | 
= Aba pores Sm eee 
Monitor optional. Asma) S229 gu879 08D 
a | The CompuAdd 220 
| “Tf what you want is a fire- 
| breathing DOS machine, 
| the CompuAdd (220) is a 
ino? 
| Bood choice.” pe vogazine (4/1188) 
a) 
——~ SH | © 80286 processor running at 20MHz 
— | : 
. . | Gee co maa neonate Ee 
PNT a | © 0 wait state page-mode memory 
Pe “ati rte ing software 
“s ry .0 support 
| © ROM shadowing into faster DRAM 
= am. * Dual IDE hard drive interface 
© Dual diskette drive controller 
* Builtin parallel port and two 
= ail fe © Six available expansion slots 
220 Monitor and Hard Drive Options * 80287 math coprocessor support 
pe era | MMOMB IDE hard drive 
(2Bms) 92449 a2q00 * re ie lpn am 
sOoMB 64800 64806 e LE Dit vi a 
itoMB Seer Sieor * Choice of 5.25" 1.2MB or 
Ome ss7 ssi 3.5” 1.44MB diskette drive 
e of 
Asma Seo sm |S INTECRATORS ee 





FREE technical support and onsite service are included in your 


purchase of a CompuAdd 220 system. It’s just part of being a 
completely customer driven company. 


CompuAdd’s Full Profile Systems 
; Can Make You One Of The Big Guys. 


From the beginning, CompuAdd has been a new kind of technology 
} company, intent upon building better machines measured against 
one ultimate standard—better value for the dollar. 


Now we offer fully configured 386 systems. The Big Guys. With all 
the hardware and speed you need to handle the toughest business 
problems. As PC Magazine wrote about them, “The inhouse 
engineered (320 and 325) are a big step in the right direction” 

and “CompuAdd’s (316) is a good example of value you can get 

for dollars spent by mail.” Calt today for prices and capacities 








of CompuAdd computers. 


-CompuAdd’s New Professional Starter Kit™ 
‘Looking for the value, savings and convenience of a package 


or technical support when you invest in a business computer? 
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CompuAdd’s New Career Starter Kit™ 

At the heart of the new Career Starter Kit is our most 
affordable XT-compatible workhorse, the new CompuAdd 
810, with its sleek, small footprint design. Surrounding the 
810 is a package that contains everything you need to 
start computing. Monitor. Printer. Cables. 

Operating and applications software. 

Even paper and blank diskettes. C4716 

* CompuAdd 810 computer Ly) ae ce (v4.01) and 


(XT-compatible) 
» NEC V20 rated at 1OMHz © New Spinnaker’ Eight-in-One™ 


* 640KB with parity checking integrated software 

¢ Built-in dual IDE hard drive and © Computer paper and ten blank 
7 port interfaces diskettes 

© Built-in dual diskette drive controller 

* Built-in parallel printer port and Color monitor optional. 


we i 4a 
a 


Three full-size and half. . 

. t ei 5 " 

PC/XT pe jon ees — Career — Kit Options 

© 5.25° 360KB diskette drive CGA CVGA 

* 8087 math coprocessor support pela ae ciel) bared 

* Monographics monitor and adapter i 7, 72 727 

* Star® Micronics NX.1000™ printer ae nin suis nap 
and cable «MB 64718 = 64729 Ga728 

* 101-key enhanced keyboard a 


purchase? Unwilling to sacrifice quality, flexibility, reliabil: 
Look no further. 


Computerize Your Business for 


* CompuAdd 212 computer (AT. 


© Panasonic’ 1180 printer and cable 
compatible) with 40MB hard drive 


© 101-key enhan 


keyboard 

. processor running at 12MHz © CompuAdd MS-DOS (v4.01) and 
*512KB RAM expandable to 4MB GW.BASIC software 

Fe motherboard a © CompuAdd INTEGRATOR 
¢0 wait state page-mode memory ivity software 
* Choice of 5.25" 1.2MB or 3.5° © Realtime clock 

1.44MB diskette drive © Computer paper and ten blank 
* Built-in raed hard drive and diskettes 

e port interfaces 7 A 

« Buittin dual diskette drive controller ClO" raonitor optional 


* Built-in parallel printer port and 
serial 


two ports 

* Three full-size 16-bit and two half. 
size 8-bit expansion slots 

* 80287 math coprocessor support 

© Monographics monitor and adapter 


pe ee Te 
Professional Starter Kit Options 
MGA EGA CVGA 

«MB 64747 





A Feast of Low Cost, 
High-Performance Components! 


Video Combos 


Color makes és and graphs easter 
to read and our EGA combo makes 
adding color vdeo to mga system easy 
on the budget. Features 14" (13” view- 
able} EGA color monitor and EGA-480 
card. Provides 
640x480 resolution 
and 16 out of a 

possible 64 colors. 51702 


Flat Screen Monographics Combo 
12” monitor, tilt and swivel base, 
monographics adapter card. 51700 $139 


Mono Video Graphics Array (MVGA) provides up 


Combo 14” (13" viewable) black and 
white monitor with CompuAdd 

VGA graphics card 51708 $329 

Video Graphics Array (VGA) Combo 
14” (13° viewable) analog color 
monitor and a CompuAdd VGA 
graphics card. 51704 $579 


iz 
can 


; .3lmm dot pitch 





Monitors 

CGA color monitor 14” (13” viewable) 
screen and 52mm dot pitch provides 
for 640x200 resolution. 51100 $239 
EGA color monitor 14” (13” viewable) 
screen and .31mm dot pitch provides 
640x350 resolution. 51210 $349 
Mitsubishi Diamond Scan EGA color 
monitor 14” (13" viewable) screen and 
ides 640x 350 
resolution. 51207 $535 

NEC’ Multisync 2A Super VGA color 
analog monitor 14" (13" viewable} 
screen and .31mm dot pitch pro- 

vides 800600 resolution. 51208 soe $510 
Seiko Instruments 14” monitor flat, 
black Trinitron™ screen with up 

to 1024x768 resolution, 26mm 

dot pitch, and one electron gun 
technology for intense colors, soaz $595. 


Graphics Cards 


CompuAdd EGA480 adapter card 
to 640x480 resolution 
with 1664. colors. «8306 $179 
CompuAdd 16-bit VGA adapter card 
provides up to 800x600 resolution, 
with 16/256K colors. 8333 $259 
Orchid ProDesigner VGA Plus 
provides up to 1024x768 resolu- 

tion, and 16/256K colors. 48335 $415 


One of the giants of mail order, CompuAdd offers 
P| quality hard disks, competitive prices, excellent docu 
mentation, and courteous service backed up by a 

“) 30-day trial period and money-back guarantee. 


—PC Magazine, Editor's Choice for Mail Order Hard Disks, June 27, 1989 


AT Mand Dives” 

20MB Seagate (65ms). «7009 $219 
40MB MiniScribe* (61ms), «7203 $319 
71MB MiniScribe (25ms). «7402 $569 
80MB Seagate (28ms). «701 $629 


PC/XT Hard Drives 

20MB MiniScribe (65ms). «7001 $279 
20MB Seagate (65ms). «7002 $279 
30MB MiniScribe (65ms). «7100 $299 
SOMB Seagate (65ms). «7107 $299 
40MB MiniScribe (61ms). «7206 $379 
40MB Seagate (70ms). «7210 $329 
oomB MiniSeribe (lms). « «7280 9 $389 





Tuke advantage of the convenience and 
greater flexibility provided by the speedy 
40MB Seagate’ (28ms) AT-compatible 


Skit includes the drive, connecting cable, 
| mounting hardware, 
| manual, and FREE 


PC-FullBak™ disk 
backup software. 


ESDI Hard Drives 


90MB CDC (18ms, 10MBit), «7405 $899 
150MB CDC (18ms, 10MBit). 

a7asz $1189 

320MB MiniScribe (18ms, 10MBit). 
4745s $1 

320MB CDC (14.5ms, 10MBit). 

«7453 $1789 

630MB CDC (14.5ms, 15MBit). 

«7476 


Controllers 
Dual diskette/hard drive controller cards. 


NEW! ESDI 10MBit. «05:7 $180 
NEW! ESDI 16MBit. 6518 S215 


$399 


47207 





Customer driven, 


Sey ss 7 





NEW! HardCache/ESDI™ Controller 





The new CompuAdd HardCache/ESDI Controller reduces system access time to 
cache data to less than 0.5ms—up to 30 times quicker than even the fastest hard drive! 
Perfect for any network, CAD/CAM, or graphics application. 
Features automatic system self-configuration, programmable 

prereads, and automatic cache set definition. Base configura- 
tion 256KB. Upgrades require 100ns SIMMs. 


Gain fast access and 
increased storage capacity 
with our FlashCard-30. 
Mounted on a bracket 
with a controller card 

for easy installation, this 
PC Magazine Editor's 
Choice features a 65ms, 
30MB MiniScribe hard 
drive to provide your 
PC/XT with extra room to store programs and files. Includes 
@ copy of PC-FullBak beckup utility software with 





$329 


your purchase. 47104 

FlashCard-20™ 20MB MiniScribe (65ms). «7005 $299 

Multifunction Memory Cards 

Boards A Bids eit Geral 
48102 

Eee ae ie Intel Above™ Board PLUS 512KB 

serial and parallel port. 4870: $85.99 ar pene naitiactne’ a ee $419 

AST SixPakPius’ for PC/XT 

384KB RAM, serial and lel port, 


clock/calendar. «3760 $24! 


Input Devices 





Our double-sided. ide, 


density 3.5" 144MB 
Par i $89 Logitech’ Serial Mouse 320 dpi 
(Regularly $109) resolution, MouseWare™ utilities, 

and Pop-Up™ DOS software. 55059 $79 
Logitech Serial Mouse (PC AT and 
PS/2) resolutions from 50-1500 dpi, 
MouseWare utilities, and 


5.25” Diskette Drives 
360KB PC AT drive. 45302 


1L2MB PC AT drive. 45360 Pop-Up DOS software. ssose $89 
, Rs DFI Handy Scanner’ 3000 Plus 
3.5” Diskette Drives 100-400 dpi, 4.125” scan window, 
J20KB PC/XT drive. «5202 32-level gray scale, and ZSoft 
720KB PC AT drive. «5201 PC Paintbrush’ Plus. 56011 $199 








Uninterruptible 
Power Supplies 





American Power Conversion uninter- 
rupttble power supplies provide five to 
65 minutes of operating time for safe 
exiting of sofware applications. Features 
notse filter and surge suppression 
maintenance-free battery and charger, 
overload protection, and two-minute 
warning before final shut down. 

200 [300, 360} watts. 

Model 450AT 4 y) 
for PC AT, PS/2-80 

and 386 systems. 40710 


Model 520ES for file servers. 


40711 


Master Piece pawer centers 
protect your personal computer and 
pe ripherals from surges, spikes and 
noise. Fwe outlets connected to one 
master switch. 

Features EMI- 

RF! filtration 

to protect data. 40651 


Master Piece Plus power center 
includes modem protection 

and warning indicator for 
chronic low voltage. so65¢ $109 


FAX Boards 


Internal JT FAX board (4800 bps). 


s6107 $249 
Internal JT FAX board (9600 bps), 
e100 $549 


Enhance the art of producing publwation-quality =m 


documents with a Hewlett-Packard LaserJet Series H. 
Features 512KB RAM, toner cartridge, a 200-sheet letter- 
size input tray, and RS-232/parallel interface. 


Panasonic’ 1180 (11” carriage, 

192 draft/38 NLQ). 56380 $195 
Epson’ LX-$10 (11" carriage, 

180 draft/30 NLQ). 5303 $199 
Okidata Microline’ 320 (11" 
carnage, 300 draft/30 NLQ). 56259 $339 
Epson FX-1050 (11” carriage, 

290 SuperDraft/54 NLQ). s6313 $469 
Panasonic 1124 (11” carriage, 

192 draft/63 LQ). s6ze9 $339 
Hewlett-Packard DeskJet laser 
quality printer (240 draft/120 LQ). 
36451 $575 

Star Micronics NX-1000 Rainbow 
color printer (11” carriage, 

144 draft/36 NLQ). seus $225 


$1749 


36800 


Epson LQ-2550 color printer 
(15” carriage, 400 draft/133 LQ 
Color ribbon optional. 56339 $! 
Hewlett-Packard PaintJet color 
graphics printer. 56150 $995 
QMS-PS’ 810 Adobe’ PostScript 
laser printer. saz: $3949 


Printer Accessories 
QMS Big Bin sheet feeder with 
1000 sheet capacity. 33505 

QMS UltraScript™PC adds the 
powerful flexibility of PostScript 
printing to practically 

any printer. 5549 $138 

LaserJet Series II and IID toner 
cartridge, black (prints 4000 pages). 
sa300 $89.10 


Reader Rabbit™®*. 61025 $25, 


America’s Value Leader in Personal 
Computing Offers Retail Convenience. 


CompuAdd—one of the fastest grow- 


ee . 

ing, privately held companies in the 1! 
United States—began this year with 

15 Superstores, This month there r 
will be 70. By year end, we expect | 


to have 80! ‘ 


Our rapid growth and exponential 
sales tell us that price and perfor- 
mance remain an unbeatable com- 
bination for CompuAdd customers. 
CompuAdd Superstores offer the 
convenience of local sales and 
service at our heart-stopping, 

mail order prices. 


_ Chadiert From Hundreds of Software Titles, 


Carbon Copy Plus™ 5 1. ss005 $113 Typing Tutor IV* 3.0. s1ox0 $32 
Q&A™ 3.0% 60015 $209 Where in USA is Carmen Sandiega? 
DacEasy™ Accting 3.0, 00816 $59 61521 $29 

Quicken’ 3.0**, cosor $36 Flight Simulator 3.0, 61500 $35 
Harvard™ Graphics 2.12. F-19 Stealth Fighter. s1sc1 $40 
5415 King’s Quest™ IV** 61383 $29 
The Print Shap’ 61050 $38 Leisure Suit Larry II"™** 

Lotus 1253" 3.0 (286/386), 69142 $349 (mature subject matter). sicia $29 
Narton Utilities™ Advanced Mean 18 Golf, Nal. 1. 61529 $26 
Edition 4.5**. 53586 $85 Police Quest™ I**, 6ree2 $29 
Gram-matik™ {M1 1.07**. 6033 $52 Space Quest™ M11**. e166s $30 
WillMaker. cooss $32 Test Drive*. 61580 $23 
WordPerfect’ 5.0. soos $229 Wheel of Fortune’ Il. eras $8 
Math Blaster Plus{™**, 67025 $29 —*3.5° format available from manufacturer. 
“525° and oe format included. 


Call Today! And discover - the new standard | 
for corporate and personal computing. 


800-666-1872 


CompuFidd 


Customer dniven, by design’ 
Outside US: 512-258-5575 


Retail stores ww 
now in Canada! Canada; 800-387-3266 


‘We accept MasterCanl, VISA, money orders, ccrtified checks snd personal checks (please allow 10 days for pro- 
ed C0 Tm ere ar cee or (eee ee 
$500, thereafter 


60), ant 

Piedad Ze; tal partes er diners el eoling icine 6S shupping outssde the continental 
United States wall increase cont Add 8% for shipping handling to APOFPO addresses (minimum $10) AZ, CO, 
CT, FL, GA, IL, KS, LA, MA, MD, MI, MN, MO, NC. NE, NJ NM, NY, OH, OR PA, TX, UT, VA, and WE 
residents, please edd approprate local sales tax. Tree ary mes Peek rane ee ee 
freqght or shopping and handling Operod software, videos and other comsumubles are pee-refundable All 
eae pace lek be seeped Oy TCT ieee tie ee ES LTE eee 
desenptions are sabgect to change without netics ConpuAdd is not lable for dumage due to omimnons or 
typographical ervers, 





12303 Technology, Austin, Texas 78727 
FAX: 512-335-6236 

Telex: 763543 COMPUADD AUS 
‘Technical Support: 800-999-9901 





A)clington Computer Products gives you the 


best prices. . .and service! 


IBM PERSONAL SYSTEM Il 


Model 30, 286, 20 MB, w/Monitor 
Model 50Z, 30 MB, w/Monitor .......... c 
Model 55SX, 30 MB. w/Monitor 
Model 60, w/44 MB and Monitor 
ROR OAN 20 rarer cteisvaisicicis cies: «/cis-sis.ccaicte ‘ 
Mode! 70, w/60 MB and Monitor 
Model 70, w/121 MB and Monitor 
Modet 80, w/44 MB and Monitor 
w/Color Monitor add $250 
IBM XT & AT .... Call for Custom Configurations 


AST PREMIUM 
286 


10 MHZ, 512K, 1 floppy, 40 MB, serial 
and parallel ports, mono monitor 
BRAVO 

8 MHZ, 512K, 1 floppy, 20 MB, 

mono monitor 

386 C 


20 MHZ, 1 MG Memory Cache, 
1.2 floppy, 40 MB (28Ms.), 
mono monitor 


DRIVES & TAPES 


Ext. 51,” for PSt! $169 
Ext. 1.2 for PSII $199 
Toshiba 31," 720K .... $89 
Toshiba 37," 1.44 
Irwin 20 MB Tape 
Irwin 40 MB Tape 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $259 
30 MB for XT (ST238). $269 
40 MB 3%" ........... $389 
40 MB for AT (ST251-1)$339 
80 MB for AT $589 


EVEREX 
60 MB Internal 
60 MB External 
40 MB Internal 


PRIAM HARD DISKS 
130 MB... . $1399 
160 MB ... . $1550 


1OMEGA 
Bernoulli Box 11 51," 20 MB Int. w/card 
Bernoutl Box !t 51," 44 MB Int. w/card 


Dual 20 Ext. w/card 
Duat 40 Ext. w/card 


Hard Card 20 MB $529 Passport 20 
Hard Card 40 MB $649 Passport 40 


COMPAQ 286 


DESKPRO 286 — (12 MHZ) 
1 Drive 640K, 40 MB, 
Mono Monitor 


DESKPRO 286E — (12 MHZ) 
1 Drive. 1 MG Memory, 

40 MB, VGA Card & 

Mono Monitor 


COMPAQ 
PORTABLES 
386 Model 40/100 .$5599/$6895 
Portable II! 20 MB 
SLT 20/40 


LAPTOPS 


ZENITH 


Super Sport 20MB 
Super Sport 286 20MB.... 


OSHIBA 
$799/$2399 


VIDEO BOARDS 


ATI EGA Wonder 800 .... $219 
ATI VGA Wonder $259 
ATI VGA Wonder 512 .... $319 
Everex EGA $139 
Hercules Graphics Plus .. $179 
Hercules VGA $199 
Orchid Pro Designer $249 
Paradise Autoswitch 480 . $149 
Paradise VGA $199 
Paradise +16 . $239 
Paradise Professional .... $299 
Vega VRAM VGA $409 

.. $239 


COMPAQ DESK PRO 


1 Drive, 640K, 
20 MB Green or 
Amber Monitor .... .. $1599 


COMPAQ 386 
386S MOD 1 
386S w/40 MB (16 MHZ) ..$2899 
386-25 w/110 MB-25 MHZ .$6449 
386-25 w/300 MB-25 MHZ .$8599 


386 w/60 MB (20 MHZ) ...$5099 
386E w/40 MB (20 MHZ) ..$4195 
386E w/110 MB 


SAMSUNG 
$330 


10 MHZ, turbo, 
1 floppy. 640K, 20 MG, 
mono monitor 


$550 

12 MHZ 286, 1.2 drive, 
1 MB Ram, mono card, 
40 MB, mono monitor 


MONITORS 


NEC 


Multisyne A 
Multisyne WO... 
Multisyne Plus. . 

Multisync XL 19” . 
MITSUBISHI 
EGA/Diamondscan . $349/$499 
PRINCETON 

Ultrasync 


Color/EGA 


MODEMS, FACSIMILES & DIGITIZERS 


Hayes 1200/2400 
Everex 1200/2400 
Everex 2400 External 
Everex 2400 PS !! 


$289/$419 
$79/$149 


Summasketch 12x12 
Sharp FO-220 Fax 
Sharp FO-300 Fax 
Sharp FO-330 Fax 











With over 100,000 satisfied customers, PC 


Magazine says ".. .Arlington offers worry-free 
mail order purchasing at reasonable rates!" 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 
LQ 850 


LX 810 
$179 


FX1050 
$429 


EPSON 


FX 850 
$339 


LQ 510 
$319 


PRINTERS 
HEWLETT-PACKARD 


Leserjet I 

Deskjet Plus 
Leserjet 1D ... 
1MG 

2 MG Upgrede .. 

4 MG Upgrade .... 
Heedline Cartridge 
Pacific Pege 
Plotter-in-Cartridg 
25 in 1 Font 


TOSHIBA 
321 S/L/341 S/L 


$509 


LQ 950 


$539 


LQ 1050 
$715 


LQ 2550 
$899 


SOFTWARE 


O Base II! Plus/IV 
Fastbeck Plue ..... 


1BM Diepleywrite IV... 
Lotus 123 

Microeoft Excel/Word... 
Multimete Adv. Il..... oH 
R Bese for DOS 
Symphony 

Venture Desktop Publ. 
Word Perfect 5.0........ 


MULTIFUNCTION 
BOARDS 


DFI w/384K 
AST 8 Pack w/384K... 


$329/$179 

einierereiereters sikhe $249 

$399/$455 
Laserjet 


Everex PSII w/2 MG .... 
Orchid Tiny Turbo 
Orchid Extre 

Intel Above Boerd 286+ . 


MEMORY LANE 


MATH CO-PROCESSORS 


64K Ram Chips 


9 for $20 


256K Chips/1 MG Chips ... each $6/$15 


258K Simms/1 MG Simms 
COMPAQ UPGRADES 

386 1MB/4MB 

Porteble 386 1MB 


$79/$169 


$399/$1295 


$499 


SUT TMB geass tea c cars scans ons. $499 


IBM UPGRADES 
30-286 512K 
Model 70 & 80 2M 


woe $189 


CIRCLE 336 ON READER SERVICE CARD 


Inboard 386 w/edepter .. 
Inboerd 386 P.C........5 
Irme Board III 
AST §251-II+ 


Mouse Systems 
Microsoft....... 
Logitech 





ecard Hard Disk Cards 


CGA, EGA, & VGA displays 

© Includes HALO Desktop 
Publishing Editor software 

® 3000+ Model now available. 

© Optional OCR Software available 


TANDY 1000/A/SC/TX/TL/SL. 


FREE SOFTWARE including TAKE TWO, the 
backup utility PC MAGAZINE named “Editors 
Chaice“ in 1986 & 1987 Also included are 
Menus Direct and LEPRECACHEsoftware 


© Uses inckesby standard OFC~40 formal 

© 2MB per minute in ATs, 1MB 
mine in PCATS 

© External chassss $99 option 

© Novell, 3COM & SCO Xenx 
‘Compatible 

* DC2000 Cartridges: 
$20 e848 for $110 


7 PO/XTAT 
® Requires DOS 3.2 or optional $15 driver 
Software. 


The axternai igh Garena 


© 111 Key enhanced layout 

© Buitt-in Solar Powered Calculator 
© Switchable Cit, Caps jack kays 
* Double injection mokied key caps 
© Removable function key template 


Orive for PC/XT computers is the 

easy way to transfer PS/2 data between 
systems, ft includes a replacement 

high speed controller, cables and manual, 
FREE: TakaTwo, the floppy backup utility 
PC MAGAZINE names as their Editor's 
Choice. Now you have a fast. affordable 
backup solution that bangs you media 


1.44MB Internal ter ATony =» $ 909 
© includes driver software. 
1.44MB internal for PC/XT 

transfor rate. Supperts 2 dnwes. 
Instant Laptop & PS/2 


© ALPS tactile keyswitches as used by Norihgaie 


© 100% PC/XT/AT/256 & Novell network compatible compatibility with the latest IBM PS/2 aystems. 


SY Seagate Drive with 18M AT rails & 
cables 


© Ontrack large drive software 
© Formatted, Partitioned & Tested 
at Conmety Pree 


HH ST251 40ms MFM 48MB $339 b . . 
HH ST251-1 30ms MFM 42M8 $369 Our 2886 8 u rs 
pea S1er7e el Chr 508 rics oe Tea ET 
FH ST4096 26ms MFM 80M8 $599 cessors and 1 MB RAM standard, upgradable fo 8 MB A 64K static cokwnn 
RAM cache operating at 35 nanoseconds insure maximum performance. 
And don't forget that when you buy from Shamrock you get 
a? year warranty, free shipping 
and 30 day money back SCSI DRIVES 
guarantee Sea le ST22: is M ics 
Zoneveene | " $299 Card & Monitor $139 


Seagate ST157N 
VGA Card & 800x600 
pola he $379 a $639 


ST277N 
65meg40me $469 16 Bit High Speed 
Seagate ST296N VGA Card & 
80 meg 28 ms = $519 Mutisync 2A $a99 


ST157N 35° 
ST277N 525° 


ST296N $.25° 828 Via Alondra, Dept. P 
Camarillo, CA 93010 


- _ Fog TOLL FREE 
Eee aes oe 
© Protected & formatted : 40MB KIT $439 (seagae $1251 , fiforni 
’ Desiree Bt Fat short siot controtier = 9 42.7MB/20me/HeH-Meight/1 1 watts oe (805) 373-7847 
based ce wrernce G5ME KIT $499 (soageie sz FAX 
ia (605) 379-9345 


20ma $249 © No extra for Visa/Master/Discover (AMEX add 3%). 
Matched Pair Kits some $349 © Prices include UPS surtace shipping 


© Federal Exprese shipping $1 50 per pound. 
¢ Seagata Drive & Matched Controller e 0 Depa Geiaion ties ae 


© Optional 150 Watt. UL/FCC approved power 
supply for IBM PC @ $69 


© 1-Yenr factory warranty 
© 15% faster throughput than ST251 drive 


* Corporate & inotitutional P D.'a accepted. 





the Ultimate Values from VNS! 


Acdvwaced nodal, reoolhdiosey pHa ete gee inate 


The New Model 220 
VNS 286 20MHz 


$1595 
e 
Complete System Features: 
@ CPU 80C286-20MHz or 16MHz* 
= 1MB memory expandable up to 4MB on board 
@ 4OMB hard drive 28ms and 1.2MB 514” floppy drive 
standard 
@ High speed hard and floppy disk controller, 1:1 interleave 
@ Phoenix BIOS with built-in setup 
@ 101 key enhanced AT compatible keyboard 
(Tactile Click) 
§ 80287 math co-processor optional 
® Real time clock calendar with battery back-up 
@ 2 serial, 1 parallel port standard 
8 416 bit and 1-8 bit expansion slots available 
® Fully XT/AT compatible 
@ DOS, OS/2, XENIX compatible 


° UNS 286-56/20MHz now ovailable with 20MB 26ens Hard Disk Drive $1495. 
UNS 286.12 Hz with 40MB 28ms Hard Disk Drive $1295. 
UNS 286-12MHz with OMB 28me Hard Disk Drive $1195. 


The Powerful Model 320 


32-Bit VNS 386 20MHz °1995, 
Complete System Features: 
®@ CPU 80386-20MHz 
® 1MB memory standard expandable to 8MB on board 
(16MB system total) 
#8 8/16/20MHz keyboard selectable 
a pre i hard drive and 1.2MB 544" floppy drive 
stan 


® High speed hard and floppy disk controller, 1:1 interleave 

® Phoenix BIOS with built-in setup 

= Super deluxe heavy duty tower case with 7 half height 
drive bays 

@ 101 key enhanced AT compatible keyboard (Tactile Click) 

® 80387 or 80287 math co-processors optional 

@ Real time clock calendar with battery back-up 

@ 2 serial, 1 parallel port standard 

@ 1-32 bit, 5-16 bit and 2-8 bit slots available 

® Fully XT/AT compatible 

= DOS, OS/2, XENIX compatible 


— ie eS 


1-Up fo SoM 


Cnaatanas Tenn Bm Cate haan 


Use Your MasterCard or VISA 


CIRCLE 139 ON READER SERVICE CARD 


We Welcome Inquiries 
from VARs and OEMs 


VNS america Corp. 


Ortler Pow Voll. Prez 
1-800-444-7482 


796 Boston Post Road * Mariboro, MA 01752 U.S.A « In MA 506-481-3728 * FAX: 508-481-2218 


~All paces mabe to o.change witha Des 


id Hours: 9 am. > 6pm. EST. Mon “Fry Sat Yam. -S pm. EST 





MORE POWER ... LESS DOLLARS 
PTAA is tay for cconplee new comput syaten, 


Personal Computers 


we'll give you 30 days to change your mind. 


When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory, And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


PASTDATA 38620 
94995 nic 


Ram, Monitor & 
40mb Hard Drive. 
Check Our Standard Features 
20mhz 80386 
imb Memory 
40mb 28ms Seagate Hard Disk 
High Resolution Amber Monitor 
Phoenix BIOS 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock 





FASTWATA 286"? 
$1195 


Monitor & 40mb 
Hard Drive 

Check Our Standard Features 

12mhz 80286 

640K sds | 

40mb 28ms Seagate Hard Disk 

High Resolution Amber Monitor 

Phoenix BIOS 

Monochrome Graphics Card 

101 Key Enhanced 

Keyboard with tactile click 

Paralial & Serial Ports 


PASTDATA 3865* 
Includes Imb 
$4595 rien: 


Check Our Standard Features 
16mhz 80386SX Processor 
dmb Memo 
40mb 28ms Seagate Hard Disk 
High Resolution Amber Monitor 
Phoenix BIOS 
Monochrome Graphics Card 
101 Key Enhanced 
¥. swith 4actite CCK 
Parallel & Serial Ports 


e 
. 
° 
e 
e 
e 
e 
e 
e 
° 


64mb 22ms Drive 
80mb 28ms Drive 
CGA Color 
EGA Color 
16 Bit VGA Color 


About Options: At FastMicro, we know that a low price on a 
computer means nothing if il costs a small fortune to outfit it the 
y, we offer hundreds of products lo 
enhance your new system. Take a look at our listing of products 
on the next page to really appreciate how much you can save when 
you purchase a FastData computer system. 
Ne rate any of these fine p: 
( 


way you want, Thal's wh’ 


Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Security Lock 

Utility Software 

80287 Copiece enor Option 

200 Watt Power Supply 

Call for other Options 
OPTIONS 

Add:$200 


Add:$400 
Add:$170 
Add:$350 
Add:$450 





‘astData, our commitment is to quality. 


’ ‘e will be 
lucts into your new system for you. 


Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Security Lock 

80387SX Coprocessor Option 

200 Watt Power Supply 

Call for other Options 

OPTIONS 

64mb 22ms Drive Add:$200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Color Add:$350 
16 Bit VGA Color Add:$450 











lad to 


a; r 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots (1-32 bit) 

Security Lock 

80387 Coprocessor Option 

200 Wait Power Supply 

Upright Case & 25mhz Options 

OPTIONS 

64mb 22ms Drive Add:$200 

80mb 28ms Drive Add:$400 

CGA Color Add:$170 
Add:$350 


EGA Color 
16 Bit VGA Color Add:$450 





SF MICRO 
-800-441-FAST 





Citizen GSX140 


VGA Wonder 256 
VGA Wonder 512 


1200B Int Modem 
2400B Int Modem 
VGA 16 bit 256K 









Super VGA #5300 


FestDate (satisfaction gauranteed) Multisync 3d 
2400B Int. Modem 85 
CGA or MGP Card 39 Princeton 
Super EGA Card 99 
Paraltel/SeriavGame Card 39 Ultrasyne 12” 
XT 1.44 Floppy Controller 33  Ultrasync 14° 
icdien Graphic Card + 169 Ultra 16 






















ProDesigner Plus 


Autoswitch 480 






VGA Professional 
Practical Peripherais 

1200B Int Modem 

2400B Int Modem 


Promodem 1200B Int. 49 

Promodem 24008 Int. 99 40MB AT #251-1 

Promodem 2400G Ext. Cail 

9 The Complete PC 

Answering Machine 209 if 

Rand Scanner 00 159) JeUK yh 
loppy 


Megahertz Modems 
2400B Most Toshiba 
2400B NEC, Epson 














NEC MultiSpeed's 
T1000 
T1000 768k Card 
T1200F 
T1200FB Backlit 
T1200HB Backlit 
5495 2400 Baud External 


dBXL Diamond 


Rbase for DOS 
Desktop Pubiishing 
M Desktop Pub. 


:First Publisher 
Publisher's Paintbrush 


Call Macro Assembler 
53 Norton Guides ( 
53 Turbo Assembler 

Call Turbo Basic 

113 Turbo C 2.0 

139 Turbo Pascal 5.5 


puter Assoc. BPI 
C 3.0 
DAC Payroll 3.0 


Managing Your Mone 
Peachtree Complete 


Deluxe Paint II 45 Quick Pascal 
Call Spreadsheets Spnnt 


Freelance Plus 


Genenc Cadd Level 3 
Harvard Graphics 









ideo 

Fast Write VGA 

| Vega Deluxe 
Vega VGA 





147| V-RAM VGA 

259 

309 MONITORS. 
Magnavox 


59| 7BM749 VGA White 
119| 9CMo82 VGA 
249 Mitsubishi 






1410 EGA 
Super EGA Hi-Res 139 Diamond Scan 1381 
199 NEC 


255 Multisync 2a 
Multisyne 4d/5d 
Max15 







Seiko CM1430 
119 Son 
219 1302 Multiscan 
379 _ 1304 Multiscan 

Zenlth 1490 
229 
319 
207 


115 
175 
229 
299 


59 
129 





Coloredo 







Miniscribe 

40MB XT Kit #8450 
40MB AT #3650 
71MB AT #3085 
Mitsubishi 
60MB AT MR535 
Seagate 

20MB XT Kit #225 
30MB XT Kit #238 




















65MB AT #277R-1 
80MB AT #4096 
Toshiba 





720K 3.5" 


1200 Baud Internal 69| 1.2MB 5.25" Floppy 
2400 Baud Internal 119, 1.44MB 3.5" Floppy 
Cail On Non-Listed Items 


131 @) F TWA H E pee Utilities 


Integrated Carbon Copy Plus 
439 First Choice 
129 Work 


185 Windows 286 
Be Windows 386 


179 Keytronics Professional 75 Formtool 










Call Desklink 

89 Desqview 

59 Desqview386 

117 Direct Access 
Fastback Plus 


59 Formfiller 


159 Logitech HiRes C9 Bus 69 Laplink Plus 
Logitech HiRes C9 Serial 75 Laplink III 
175 Microsoft Senal or Bus 94 MS-Dos 4.01 
159 Microsoft W/ Windows 286 129 Mace Utihities 
479 OmniMouse Serial 
69 PC Mouse II Senal or Bus 79 PC Tools Deluxe 


Call Curtis Ruby Plus 
Datasheild 100 


39 Norton Advanced 


Power Protection ProComm Plus 
59 SideKick Plus 
57 Sideways 
Programming Super PC Kwik 
89 XTree Pro 
ecify) 58 Word Processors 


Debugger 87 Ami _ 

60 GEM First Word Plus 
90 Grammatik III 

90 Manuscript 

60 Multimate Adv. IJ 

60 Professional Write 
60 Rightwriter 


79 QO& AWrite 
Cail Word 5.0 
Call Word Perfect _ 

53 Word Pertect Library 
145 WordStar Prof 55 


CIRCLE 352 ON READER SERVICE CARD 











DISK DRIVES 
Jumbo 40-120mb Int. Tape 
























Toshiba T1000 


°639 


The T1000 ts the perfect 
second PC! Itcomes with 
S12K of Ram, a720K 
floppy drive, a 

supertwist LCD aes 
sereenand MS-DOS “Ss 

in ROM! All this oo 
battery-powered 7 pound package. 
A 768K Ram card is just $269 and can be set as 
hase, expanded, or a non-volitde Ram disk 


WordPerfect 5.0 






































| The most popular word 
| Processor 1s Now even 
better than ever! Version 
5,0 adds muluple fom 
support, graphics inte- 
ve grahion, page preview 
e-—>" and much more. 

WordPerfect 5.0 still retains tts feel 
andease of use that made 11 #1, Combine this with 
the best support in the industry and you can't lose. 


FoxBASE+ 
$185 


FoxBase+ 2.10 1s simply 
the fastest dBASE com- 
patible database software F 
availahle, FoxBase+ also a ve 
adds many enhancements | 5. £ 
io the dBASE language. am 

And u's user-friendly too, — SZ 
us FoxCentra!l uses pull- a 
down and pop-up menus and you ean perform 
every tmportant database operation wihoul pro- 
gramming’ There are even LAN, ninume, and 
386 versions available. 


FastWrite VGA 











































fer ethey's Ig eeeelution monitors Rts Brapne- 
tary Iechnology incorporates high speed data 
paths to reduce access to memory and sixteen bit 
connector enhances performance even further. It 
docs a maximum of 800x600 resolution on your 
multisync-type monitor and is gauranteed VGA 


hardware AND software compatible 


TERMS: No Charge for Visa or MasterCard. 
Shipping & handling charge: 3% (Min. $4). Prod- 
uct warranties, offers & claims arc handled by the 
manufacturer. DOA's repaired or replaced at our 
option. Unopened retums get full refund. All 
opened returns are subsect to 15% restocking fee. 
FastData products have a 30-day saltsfaction gau- 
antec. Call for retum authonzation (RA) number 
first. No retums on uscd items. Shipping ts not 
refundable. Sorry, no COD's, Personal/company 
checks delay shipping. Compatibility 1s not guar- 
anteed. APO's add $15 per box. Prices/availahlity 
subject to change. AZ orders add 6.7% tax. For 
your protection, we check for stofen credit cards, 
New Malling Address: 

3655 E, LaSalle St., Phoemx, AZ 85040 

Fo place orders call: 800-44 J-3278 

Far customer service call: 602-447-0300 





LAPTOP COMPUTERS 
SPECIAL PRICING ON ALL LAPTOPS 
TOSHIBA ...ALL MODELS 
NEC .......06 PROSPEEO 286/386 
seseve ULTRALITE 1 MB/2MB 
COMPAQ ... SLT 286 20MB/40MB . 
ZENITH ..... SUPERSPORT 20MB/4 


COMPUTERS 
COMPAQ ...286e ALL MOOELS 


COMPAQ ...386e ALL MOGELS 
EaUrAG ... 986s ALL MOGELS ..... 
Pl 





























PACKARO BELL ALL MOOELS 
EVEREX .... 286/20MH2 1/2/4M 
EVEREX .... 386/25MHz 1/2/4MB RAN ... 
ALL EVEREX STEP COMPUTERS INCLUDE NATIO 
1-YEAR ON-SITE SERVICE CONTRACT 


DISC DRIVES/TAPE Packer 
SEAGATE ...ST238R 30meg kit .......... 

SEAGATE ... ST251-0 a0men 40ms .. 
SEAGATE ... ST251-1 40meg 2Bms 
SEAGATE ...ST4096 80meg 2Bms . 
TOSHIBA ... 1 44MB/720K 3.5° FLO. 
MOUNTAIN 40meg int/ext ... 
ARCHIVE ... 40/60/150MB INT. 








MATH CO-PROCESSORS 





FAX MACHINES 
MURATA-CANON-PANASONIC-SHARP .......... 





Office Automation ¢ 


Laser Partner™ 


KX-P4450 


HIGH SPEED AT A LOW PRICE 
* 11 pages per minute. 

¢ Two 250 sheet paper cassettes. 

@ 300 dot-per-inch resolution. 


« 5 emulations incl. HP Laser & Epson. 


¢ Parallel and serial interface. 

© 512K RAM (1.5 mb upgrade). 

* 11 resident fonts. 

* Optional legal & envelope cassettes. 
* 1 year Panasonic warranty. 


, 
yt 
WORKS 


350 Lexington Orive, Buffalo Grove, Il. 60089 





QUALITY SERVICE & GUARANTEED LOWEST PRICIND! 


PRINTERS 
PANASONIC 
KXP1100 ........ 


989 
+ 2789 





MONITORS 

NEC 

MULTISYNC GSW . 14° mono...... 
MULTISYNC IIA ... 14° 800x600 . 
MULTISYNC 30 ... 14° 1024x768 
MULTISYNC plus... 15° 960x720 .. 
MULTISYNC 40/5/0 “NEW”... 
MULTISYNC XL.... 19° 1024x768 
PACKARO SELL 

PB1472 .......04.-. 14" Flat Monochrome ...109 
PB14396G .......... 14" EGA 640x350 . 
PBBSAIVG ......0006 14" VGA 640x480 . 
MITSUBISHI ....... 14° 1381 DIAMDSCAN .498 
MITSUBISHI ....... 16° 6605 1024x768 .... 1289 
MITSUBISHI .......20°3905 MULTISCAN 1639 
ZENITH ..... . 1490 14° VGA 640x480 . 589 
PRINCETON ... 

SAMSUNG... 



















VIDEO BOARDS 

ATI VGA WONDER w/mouse 256K ... = 
ATI VGA WONDER w/mouse 512K 315 
PARADISE 480 autoswitch .. 
PARADISE VGA+/VGA+16 
PARAOISE PRO .. 












ORCHIO PRO-DESIGNER.... 
HERCULES Graphics Card + 


The PANASONIC 1100 SERIES. 


The Next Generation in penormance! 





PANASONIC...DESIGNED WITH PEOPLE IN MIND! 


KX-P1180 & KX-P1191 


9-pin printer. 


© 240cps draft (192cps KX-P1180). 
© Rear, top or bottom paper feed. 


Push/pull tractor. 


6K buffer (8K on KX-P1180). 


Auto paper loading feature. 
Paper parking feature. 
Emulates Epson & IBM. 


2 year Panasonic Warranty. 


DIRECT ee 
ORDER = ff —— 
LINE CUSTOMER SERVICE 312-459-6883 » FAX 312-459-6933 gm. 


ORCERS SHIPPEO WITHIN 24 HOURS © iF YOU FINO A BETTER PRICE CALL US 
CIRCLE 489 ON READER 5ERVICE CARD 


KX-P1124 


© 24 pin high resolution printer. 

© 192cps draft printing speed. 

¢ Rear, front, top or bottom paper feed. 
¢ Push/pull tractor. ¢ 6K buffer. 

© Auto paper loading. 

© Paper parking. 

© 3 macro settings. 

¢ Emulates Epson and IBM. 

© 2 year Panasonic warranty. 


Your credit card is not charged 
until the product is shipped 
Personal and company checks 
will delay order 2 weeks 
Call us for quantity discounts 
a «Prices subject to change 
We check for stolen credit cards 


| 


| 





Invoices, statements, checks... 
virtually any forms you use, we have 
them to fit your software, your office and 
your needs. 

We'd like to prove it. Just tell us what 
accounting software you use, and we'll 
send you a set of sample forms...free. 

We'll also send you 
a free Moore catalog. 
It's packed with the 
supplies you need for 
a more organized 
office. And backed 
with the service guar- 
antees you nee 
for a more efficient 
operation. 


PUT MOORE ON YOUR SIDE 
Call 1-800-323-6230 











mip eee 


4 
* 
‘i 


D YES. Rush me a sample set of FREE forms for the accounting 
software checked below. And send me a free catal 

of other Moore products. (For software packages not listed, cail 
Moore Product Support at 1-800-323-6230.) 








UO Accounting Pius D Peachtree 
OBPI O Real World 
ODAC OTcs 

O Open Systems O Solomon Il! 
O Multi-Purpose Forms 

Name 

Title 

Company 

Address 

Cy ee Zip 
Numbe: of Employees Phone 

Mail coupon to: 


Moore Business Products Catalog Division i rm, . 
PO. Box 5000 ViIOORE 
Vernon Hills, tL 60061 177H60 











COMPUTER DIRECT 


WE WON'T BE UNDERSOLD!* 















Now, A Complete XT® Compatible 


5 6 8 Computer For Under $5001! 

K TOMHZ TURBO XT COMPUTER 
THe RAM Caisis For Only NO HIDDEN COSTS - INCLUDES! 

. ® 

mane $499°5 See 

Appirionar 128K at tage oe intlled And Tested 
‘ara a me Ports Sta: 
NO Extra Cuarce! Don't Pass Up —_* CGA, RGB, MGA Card Included WY 


The Wise Buy, ’ a te wie Roadt: Supp! 
Buy Wise Now tr 10) Key AT@Style Keyboard 


And SAVE! x eign Drive And Controller 
+ Completely Assembled, Tested, And Burned in! 
We t PLUS—Free Quality Word Processor 
Mont be TRIPLE THE VALUEII! 
Sao —— ae 


1, We want you to be the first to take adva: 
of this opportunity. VIP Computer Inc. has 
— = Computer Direct your source for the best deal 
=n Priore Ce . In the countryi 
2. If this computer fails due to workmanship or 
quality during the first year, we will replace It. 


Monitor Optional 3. NO RISK! 30 Day Home Trial!!! 


Throw Away Those Keys!!! Lowest Price 286 16 MHz* Ever! 


1 MB 16 Mhz* 0 Wait Computer AT® Compatible 
font Tih Ves ft 5 includes MS-DOS 4.01 & GW BASIC 
Comes Completely Assembled & Tested | 
With All These Stenderd Festures 
© 512K, Expondable to 4 MB 
Sinks Robes Poin coca 
© 1 Parallel, 2 Serial, 1 Game Port 
aie =$ 9 49° 
SM er gectonoe Soh 
Oe eee 
one 08 no Soode ian Unix Compatible 
© 110/220 VAC Switch 


© 80286/12.5 Microprocessor 
Runs ot 16 MHz* 

® Suntoc Chip-set Technology 

© EMS 4.0 Soltwore Included 













© Switchable Turbo 8, 10, 12.5 Mhz 
= High Tech Aer co 

Tech Aero-Dynamic Case 
© 101 Key Enhanced AT® Keyboard 
® Dual Hard/Floppy Controller 
2 Serial, Parallel & Game Ports 
© 1.2 MEG Floppy Drive 
© MGP Card 
© Built-in Math Co-processor Slot 
© 5 Device Boys - 

3 Open, 2 Closed 


JUST ARRIVED! NIlO 286 


“16 Mite Throughput On § 
Norton Performance Rating 

© tO XT ond AT ore registered 

Ronin Mecheae 


Monitor Optional List $1299.95 


Ape 


















NEW! Stote Of The Art 2 ered 
Soft Touch Security Keypad. EE ae 
°16 Mhz Thre 


roughput 
Norton Performonce Rating Monitoe 
® 19M. AT, ond XT are Registered Trademarks of International Business Machines. Inc 





800-BUY-WISE EXT. 33 in eae eSuarers 
iM IRECT 
800-289-9473 EXT. 33 Outside Service Area Call 312-382-5058 22292 N Pepper Rd 


FAX ORDERING! 312-382-7545 Barrington, IL 60010 





BEST SERVICE IN THE USA PRICE IS NOT ENOUGH! 


° 00 Day Immediate Replacement * Free Technical Assistance © Past, Low Cost Delivery ¢ 18 Day Heme trie! 
© Experts (a Customer Satistection © Bulletin Board Service © We Credit Cord Foes ® Pree Catalogs 


LOWEST PRICES EVER? 


SEAGATE 10" 180 CPS 5%" DSDD Disks 100% Hayes 
Hard Drives & Cards| Printer with NLQ As Low As... Compatible 


ae Mod 
20 MEG Half-Height Drive Kitt. %, Ww ail | 9° ocqdems 
Includes Controll — 
ee ae 1200 Baud internal 


List 1 % : 
Modem Sottwore included 
§ 2 2 9° heat 1 a $29.95 Value! 
: 5%" High Density $ os 
40 MEG Super Fast Drive Disks 4a List $129.95 


95 iia it $299.95 wate 1200 Baud External 
$3 78 Pl No one can sell this printer for lees! s Low As... Fits in the palm of your hand 


svost 251- ‘i oe s 98 
80 MEG Hard Drive cs € 6 9 List $238.90 


95 hid ea| 2400 Baud internal 
599 tt Made In the USA! + Mode in the USAI 
sro dy Z Gee 


20 MEG Hard Card Ke 3%" DSDD Disks 
pid 


95 : " As Low As... 
294 Medel} | 15 “Aad 2400 Baud External 


30 MEG Hard Card § 6 99° pee 59° Mode In the USAI 
§ 3 3 95 i, ng $ 99"* List $349.00 


The fastest printer you'll ever need.|| No Limits - Lifetime ie og 
cata eoerneniia Conndtinfe Save 1 07o On Any Product 
Pai: 4m in Our Discount Catalog with the 
eas ; Computer Direct Greate Card 


The B-300 is a 286 based unit 
Magnavox EGA that gives you the 


er of A 
Monitor an AT® at anly 15ibs. With 1] Computer Direct, Inc. 
its buiit-in20 MB hard ne 
and 1200 Baud Hayes 
compatible modem, this is 
the one you've been 
waiting for! 


§ 2 1 95° us, Call Now 800-BUY-WISE 


10 Apply tor the Credit Cord and Get Your FREE Cotalog 
* Introductery Offer - Apply New! 


"We Love Our Customers" 


Prices do not indude shi Npping charges. Cal ice Ris pa: Ronit A a, aN al at no extra 093 to 


yout All 
eee gene Sole, hers For ey i He, ea Rete eplond i md gr reo. Ne To aroha eae cou. We meq ts to afl Lire rela 
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THE FIRST NAME IN TRUE 


Buying from the manufacturer 











OEM COMPATIBILITY always guarantees the finest 
NATIONWIDE quality, best service and 
1-800-292-6272 ae lowest pricing. 
FAX MARYLAND LOCAL 9566 Deereco Road ¢ Timomum. Maryland 21093 Wa manufacture our products with tha blackest matrix 






1-301-561-4659 1-301-561-0200 


a = 
oe oo as 
WE ACCEPT PURCHASE ORDERS & CHECKS. 


Usa of aquipmant manutacturar'a namea is for iden- 
tification only. NCRC is in no way affiliatad with tha 


WCRC GUARANTEE = B 
“We will never, knowingly, disappoint you Hi for any reason 
your purchase does not give you complete satisfaction, the full ») 
purchase price will be cheertuily refunded immediately upon 
return of the merchandise 
We heve always believed that no sale is complete until the 
customer has recetved total satisfaction from our products 


Philip E. Goreiager, Prasident 





ink, pramium high density nylon, precision engineered 
plastics and “Rem” air refrigerated loading equipment 










COLORS 
BLUE - GREEN - PURPLE - RED 










Add $1.10 to your price per unit 
Nylon ont 






























































OEMs listed. Minimum Order 6 Ribbons 
CARTRIOGE AIBBDNS (NYLDN) No. Description Price Ea, (Black} | No. Description Price Ea. (Black) | No. Description Price Es. (Black} 

No. Deecription Price Es. ipleet) 181 [BM 3287/3615 SD Loop....... 1.95 | 212 Okidata 393 .............00. oe 17.95 CARTRIDGE RIBBONS (FILM) 

180 Apple Imagewriter Il 4/C...... 8. 195 IBM 3287/3619 SO Cart........2.75 | 217 Panasonic KXP 1080/1091..... 3.95 (correctable / multi-strike) 

114 Apple magewriter/DMP.. 188 IBM 4201 ProPrinter Il .. -415 | 215 Panasonic KXP 1124... - 495 | 307 Brother EM200 HRI5 M/S..... 4.15. 
127 Brother M1509/1709 176 IBM 4202 ProPrinter XL........ 495 | 220 Panasonic KXP 1524.... -795 7 158 Diablo Hytype ll M/S.......... 2.45 
104 Canan A-1200.......... : 177 IBM 4207 ProPrinter X24....... 495 | 226 Radio Shack DMP 400/LPVI... 3.25 | 202 NEC 3500/8800 M/S Flip ...... 5.85 
109 Centronics 350/351/352/353.. 9.35 | 211 IBM 4208 ProPrinter XL24......635 | 235 Radio Shack DMP100/LPVII... 435 | 3290 IBM Selectric Il H.Y. Corr... 1.75 | 
118 = Citizen LSP 1200 /180D .........4.95 | 184 IBM 4224... +1125 | 282 Radio Shack/OMP 130.. - 415 | 334 Olivetti EY 201/121 Corr. ...... 3.35 
169 Citizen MSP 10/20.. 2.75 | 875 IBM 4234... 2295 | 282 Seikosha SP800/1000.......... 415 | 3348 Olivetti ET 121/351 M/S....... 485. 
167 Citizen MSP 15/25 3.85 | 286 Mannesmann Tally 85.........435 | 261 Star Micronics 227 ~— Ricoh 1300/1600 M/S....c00006 3.25 | 
123. Comex 420......... oe 7.59 | 285 Mannesmann Tally 86......... 4.95 NB/NL/NP/NX 1D..........0008 395 

1310 Oata Products B-300/600......5.45 | 204 Mannesmann Tally 120/160... 3.35 | 264 Star Micronics NL/NP/NX 15... 5.75 TWIN SPODL (NYLDN) 
280 Epson EX 800/1000....... 4.65 | 205 Mannesmann Tally 140/180... 3.85 | 266 Star Micronics NX1000........3.65 | 454 Decision Data 6807/6811/ 

165 Epson FX/MX/RX 70/80/85... 2.75 | 660 NEC Pinwriter P1/P2/P6.......395 | 266C Star NX10004 color... 9.85 681 + 7.65 
167 Epson FX/MX/RX 100/185/286 .. 3.85 | 661 NEC Pinwriter P3/P7........... 4.35 | 267 Star Micronics NX2400........ 4.75 | 495 Dec writer LA 30/36 +275 
288 — Epson L.q500/Lq900/Lq850H.0... 3.85 | 662 NEC Pinwriter P5/P9. . 435 | 262 Star Micronics Radix10/SR10... 395 | 462 IBM 3262/5262... «5.45 
289 Epson Lq1000 H.0./Lq1050.... 495 | 663 NEC P2200H.0...........0-00. 6.05 | 263 Star Micronics Radix15/SR15.. 455 | 465 IBM 3525 T/S..... + 3.35 
163 Epson Lq1500.......s0s00000- 3.25 | 210 NEC 5200/5300 Nylon .5.95 | 290 Star Micronics SD10........... 415 | 464 IBM 5225/5250/5280.. 15.95 
281 Epson Lq2500 H.0. 495 | 210M NEC 5200/5300 M/S... 11.75 | 291 Star Micronics $015.. 455 | 470 Okidata 80, 82, 92, 93. 135° 
283 Epson Lq2550..... + 4.95 | 210C NEC 5200/5300 4 color........2300 | 245 Toshiba P321/P351... . 345 | 467 — Printronix 150/300/600........ 5.45. 
283C Epson Lq25504 color.........2300 | 209 Dkidata 182/183/192/193/ 245 Toshiba P1340/P1350/P1351.. 345 | 470 Star Micronics Gemini 10/10X.. 1.35 
287 Epson Lq950....... 4.60 320/321.....cesesscceresceceeeee 3.95 | 246 Toshiba P321SL/P341SL ...... 5.05 CALL US FOR 

175 Epson LX 80/90...... 275 | 206 Okidata 292... cesseeeees 5.35 | 247 Toshiba P351SX.... 5.70 

145 Hewlett Packard 2631A....... 12.05 1208 Okidata 293/294 . T1615 | 135 Tritel...ecsssecsceses sone 2.85 VOLUME DISCOUNT PRICING 

See why corporations such as General Motors, Mobil Oil, AT&T, Eastman Kodak, the U.S. Postal Service and thousands more are now using National 
This 1s only a partial list of our products. Computer §8246aA8 “ brand products. $50 shina manag Le 

Wi! 
ices suiecd Te Chara SAVE 50% or more with our National Computer GBSQAS brand products. $50.00 actual Ir. is charged. 












CIRCLE 344 ON READER SERVICE CARD 
CALL TOLL FREE 800-874-1235 — IN N.Y. CALL 212-463-8330 

IN NEW YORK STATE CALL: 600-223-6779 FAX TEL. # 212-463-8335 { OV | he fH ip 

S & W COMPUTERS & ELECTRONICS LTD: | 

31 WEST 21 STREET, NEW YORK, N.Y. 10010 (Bet. Sth & 6th Aves.) | Please write to: 
b te ~ PC Magazine, P.O. 
igs aid : Box 54093, Boulder, 
§ EH ma ia BM C0 80822. Include 
ao wees |e | your mailing label 
F ie Se ieee ee Fi froma recent issue 
a ist GRAPHIC CARD Bark (Te Se ard = . 
2 ES fischer ae ia ‘Be FASE ES of PC Magazine 
e De oe joe ae fox 19 . tag | i 
S ee agi ec Be 34 — for faster service. 
FA asen ona LB ordi 23—4 Please allow up to 
2 or 


eerense 
SER8888 
S3sK3 


60 days for change 
of address to take 
place. 


BSE 


Fs i 
sus 823922883 


S33 383333333 
3am 8323 


INTEL CO. PR 
BOR? 2 8 MHZ 


ey 


iC. 


Ey 


8335 
rs 
8 


Esse 


HRS. Sun 10-5, Mon.-Thurs. 9-6, Fr. 9-2, Sat. Closed No surcharge tor credit s 
TISCOVER, MC, VISA COD-Prices subect bo change w/o notice - Prces for consume ums w/our wnitten authorzation 
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Mail Order Electronics - Woridwide 


ameco 


DFi Scanner 


JE1059 15154 EGA Monitor & EGA Card score 





IBM Compatible Display 
Monitors & Packages 


— QUALITY PRODUCTS 
———— COMPETITIVE PRICING ——— 


PROMPT DELIVERY— 


3.5” and 5.25" 
Fioppy Disk 
Drives 


NEW! Maultiscan 
Pon. 


$459.95 


JE2058 15157 Multiscan Monitor & VGACard $609.95 


eacacl 4189000 Pictured 

HS3000 scanner o...- $189.95 

er Serial Mouse = $39.95 
Logitech Mice & 

vies Available! 


intel Products 


r¢ rad Meat 
Pvs eent : 
‘CBS000 Pictured 


Call or Write 
Today 
for a FREE 
80-Page Catalog 
——24-Hour —— 
Order Hotline.-- 
(415) 592-8097 


and a? year warranty 


JTFAX... sven 249,95, 


Jameco DB25 & 
Centronics Switch Boxes 


Colorado 


+ Ail Pins Switched «= ¢ 
*Long-life Operaton (Sitic Smee | 
« Gold Plated Female =e 
Connectors 

JE1170 Pictured 


PariNe. Description __Price_ 
JE1170 0825-prn AB Switch... $22.95 
JEI171 0825-pn AOC Switch ... $27.95 
JE1172 va2s-pin ABC Switch $29.95 
JE173 Con 26-pin AG Swach.... $24.95 


QFA500 50M Back-up....$1049.95 
JE1174 Con 36pm ABC Switch $27.95 


FCO250 260Mb Tape Cartrogo sn $49.95, 


RIX EGA and VGA Paint 
+ IBM PCACTIAT Compatil or 


Software 
bor IBM PC/XT/AT, 386 or Compativies 


GAT Trainable OCA... $189.95 

WORDSTAR EASY 

Word Processing .-.0+-- $39.95 
Diagnostic ..... $80.95 

‘Spinfiite Hard Diek 

Retormatier. 


EGAP EGA Paint Program... $79.95 
VGAP voa Paint Program $119.95 


Dynamic RAMs V20 & Math Coprocessors 
4164-150 65.5361 (15008) conneoeee $2.15 | UPD70108-5 (sattiz) ¥20 (Repienss 9008) .... $5.25 
41256-100 262, 144x1 (100ne) $3.95 701 
41256-120 262.144x1 (120n8).. 

41256-150  262,144x1 (15008). $3.25 
$11000P-10 1.049,576x1 (pcre) 8128 
541000P-90 1,042,576x1 (80n9). 


CA 
24 Hour Order Hotiine (415) 582-0087 
FAX's ee §92-2503 or aH }) 595-2664 
Telex - Ane. Back: Jameco Bimt 





Bats shots be —a 
© 1989 Jameco Worcs ied 

IBM 1s a registered trademark 

iimematonal Bi 


JE2060 165156 VGA Monitor & VGA Card 


= 
ameco 


Machines CIRCLE 346 ON READER SERVICE CARD 
24-Hour Order Hotline (415) 592-8097 » The Following Servicee Are Also Available Through (415) 592-8097 F From 7AM - SPM P.S.T.: 


$529.95 


Sony 
MPF 11 3.5° 720K Internat Floppy Drive $69.95) 
SIMK 5.25" inatatation Kit w/Facepiats ..... $14.95: 


Toshiba 
356KU 35° 1 44m imomal Drive ... $109.95 


SEIKOSHA PRINTERS 
9-Pin IBM Compatible Printer 


9-Pin Apple Il / Macintosh wae 
1000AP 


once ore oeeouaseocouoconusesenanensonenenee, 


24-Pin Multl-Font Wide Carriage 
IBM dhsniitincie Printer 
asses raoniemisvenneenereen SOO.95 


9-Pin High iad aaa and Wide Carriage 
a lee gd oe 


Data Technology 
30Mb Hard Disk Card 


spec 


© IBM PC/XT Compatible » Self-contained 
hard disk sub-system » Low-level formatted 
+ Easy installation » Self-booting « Low pow- 
@r consumption » One-Year Warranty 


SA30......ceceerereeeees $379.95 


Back-Up 


© IBM PC/XT/AT Compatible * Back-up 40Mb 
in 40 minutes * Back-up 60 fo 120Mb with ex- 
tended tapes and data compression software 


DJ10 s0mn Tape Back-up wTape $299.95 
4.95, 


Computer Keyboards 
For IBM PC/XT/AT and Compatibies 





JE2015 64-Key Standard AT Style Layout 
JE1016 101-Key Enhanced Layout with 12 Functon Keys «. 








¢ Customer Service » Technical Assletance » Credit Department » All Other Inquiries 





M1 TANK PLATOON The onty 
tank combat game that lets 
you perform real-iite combat 
Maneuvers! You'll lead not 
‘one, bul tour tanks end sixteen 
men—¢ whole tank platoon — 
(nto hattle with the Soviets! 


1989, MicroProze Software, Inc. 


For combat simulation as real as it gets, no one 
beats MicroProse. We constantly blaze new 
trails with Super 3-D Graphics, heart-racing 
action and real-life situations that put you in 
the hot seat of actual combat. And you cail the 
shots. For hours and hours of thrilling play, 
choose the name that’s always one step ahead. 
MicroProse. The first, last and best name in 
combat simulations. 





MICIOPRONE 


F-19 STEALTH FIGHTER: Pilot 
the Alr Force's top secret, ra- 
der-elusive joi Strike and roar 
away defore they know you re 
there! This one revolulionired 
computer game lechnclogy 
wilh New perspectives end 
dazzling Super 3-D Graphics. 


MicroProse Makes Great Holiday Gifts! 


Can't find these games? Call (301) 771-1151 1208, weekdays 8:30 am fo 5:30 pm Eastern Tima and order by MC/Visa/Amax. Ask for detaits for chack/ 
many order purchases. Allow 2-4 weeks for U.S. delivory. MicroProse Software. Inc.: 160 Laketront Ovive; Hund Valley, MD 21030. 18M-PC/XTIAT/PS2/ 
Tandy/Compatibies support MCGA/VGA, EGA, CGA and Hercules graphics. 





F-45 STRIME EAGLE It: The ec- 
flon-pecked seque? to Ihe cles- 
sic jel combet game that sold 
a miltion copies! Hundrads of 
real-world combet missions, 
Incredible animetton end new 
breakthroughs (n game design 
promise hours and hours ot 
theill-packed play! 


Pra CAAT BARAT 





GUNSHIP: You control the 
world $ most sophisticated at- 
lack helicopter wilh awesome 
firepower et your lingertips 
Grace under pressure required 
(o survive intense eerial 
combet! 


CIRCLE 287 ON READER SERVICE CARD 





Storm 
Rising 


ao 


AED STORM RISING: Wer 
erepts belween NATD end the 
Warsaw Pact! Troubla rens 
deep as you leed en American 
nuclear attack submering Into 
batile egainst a barrage of 
Soviel ships, subs and 
helicopters! 





Just For Fun. 





a&neson 


COW™'LETS YOU BRING THE 
FAMOUS EMERSON ECS800 


BUSINESS MACHINE HOME 








$-3000, 4.7710 MHz .. $692.11 
$330. 477 10 MHz. 1 Floppy . 745.50 
$-330. 20 Meg 40 994.95 1019.52 
$550 AT Comp.. 6 1 MHz. 1056.45 
§-550. 20 Meg 40 Meg. . 1425.80 1499.45 
$-800. 386 20 MHz... 2093.69 
$-800. 40 Meg’80 Meg... ..2498.01 /2760.00 
AST SPECIALS 
MDL 70 CALLCDW’ MODZL390C... IN STOCK 
MOL 140.........FOR ALL MDL 31506 & READY 
MOL 3006 AST 625. TOSHIP 
MOL 340C.. PRICING MDL 386 33. CALL 
WORKSTATIONS 
AST 105X... ALL AST 
AST 386SX% Model 5 Model 45... ee WORKSTATIONS 
AST Bravo... IN STOCK 
SAMSUNG PC TERMINAL 286. . $1054.60 


EARTHSTATION V40 of 286. Arcnet of Ethermet CALL 
PACKARD BEit 












PB1000. 12MHz . $1219.70 PE900. 12 Mee $1198.96 
PB1000. 40Mag... $1614.61 PB900. 16 MHz $1368.70 
IBM Ps2 
MOL 30. 20 Meg$1655.17 MDL S5SX 30 Meg$2899.59 
MOL 60. 40 Meg 3340.15 MOL SSSx, 60 Meg 3178.39 
MOL 60, 70 3644.52 MDL 70. 60 Meg . 3747.20 
MOL 30286. 1 1412.10 MOL 70, 121 Meg 5259.84 
MOL 30286. 2001838.50 MOL 80 40Meg 4374.40 
MOL 502. 30 Meg2265.75 MDL 80.70Meg 5069.37 
LONMMPAL 
286 MOL 1 $1549.95 366. 252 Mct300 $8177.99 
286E. MOL 1 1899. 3 i 
286E. 2172.45 3 E , Z 
386E. MOL . 2453.41 PORT. Il, MDL 2.....1858.10 
386. 20 MHz, 90571633 PORT. Il. MOL 4... 2697.42 
38) MHz 60 T Hil. MDL 20 3495.85 
h T Il, MDL 40 3999.35 
3783.12 PORT 386 MDL 40 5426.24 
3092.84 PORT 386 MDL 1006689.74 
TOSHIBA 
$657.95 T1600 $3237.60 
1455.74 15100 4238.78 
eae 1 ie, 238 
WYSE 
MOL 2108. 0 MDL 2214 .. $1921.30 
MOL 2112 .. 1271.20 MOL 3216 2060.37 
Be” Senn 
Minisport LAglors) __NEW! 
Supersport 86. ‘2.6120 Meg.. CALL CDW ~ 
Supersport 2s 286 20 40 Meg FOR LOWEST 
Turbospon 386. 40 Meg . ZENITH LAPTOP 
Turbosport 386, 40 Mag wmodem . PRICING 
DESKTOPS 
2-248 12 MHz ALL 
2-286LP 12 MHz Mod 1. ZENITH 
2-386 25 MHz Mod 1.. OESKTOPS 
2-386 33 MHz Mod 1. IN STOCK 
WYSE 50.60 Amber or Green $373.40 $300.16 
WYSE 85 _ 30 Amber 375.90 294.10 
WYSE 99GT 394.82 


Hi DMP-62 
image Maker 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE” NOW! 
WE “EU NAME BRAND ITEMS FOR LESS! 


q f f é } 
€ ) 
* Cm, 


Come Tare ¢ ron aa « 
aard 9 or rar 
W92 SOO Fared* hy Hy em? 0 
08 pve retin? b 
eH] ere Oty Ae Py YE 
TR Saath 

Hag vieags ater me OI pat) OLD 













A alte Ready to Use with a 30 
yn) Hard Orive Loaded with the 
Following Software: Menu Magic. 
Home Accountant. Sidekick. Window 
Warks, Borland Quattro 


CDW ” price $849.53 


Your Choice of Color or Mono Monitor. 
ADD:$199.00 for Color, $84.10 for Mono 


























intel MEER 


INTEL BOARDS & CO-PROCESSORS 

















































INTEL Above Board plus 
INTEL Inboard 3 56953 | SPEED UP YOUR 
INTEL Visual Edge Oy 448.39 WAT 
INTEL Connect Co-processor . 712.43 PC UP TO 500%! 
Ty 
a intel MATH COPROCESSORS 
; @, g INTEL 80287 6 . $206.55 
a arwillf! INTEL 60287 10 223.55 
' & 8 INTEL 80387-16 389.80 
aH INTEL 60387-20 390.65 
Sheen: or CS¢ INTEL 0387-25 . 541.92 
=| INTEL 8087 2... $119.90 INTEL 80387 SX 362.82 
ee INTEL 8087-3... 95.20 INTEL 80387-33 575.20 
Se Seer AND SERVICES YOU BETTER INTEL 80267 6.. 137.30 INTEL 80C86 A 395.50 
EPSON SOFTWARE STARTER KITS : 
Lx610. CALL LO510 ALLE! Entry -Levet 286 Staner Kt 4 Users. se WORDPERFECTS50525° 35 $229.90 238.90 
basso. cow" 10950... MODELS | Entry-L -Level 286 Starter Kot 8 Users ASHTON TATE dBase Ill+ dBase lV 424.00 ‘ 476.10 
FX850 . FORBEST LO1050 READY ASHTON TATE Mulumale Advantage tl 288.12 
FX1050.- PRICEEVER LQ2550 TO SHIP NOVELL SFT Netware V 215... LOTUS 123525" 35 22... .. 339.95 
COW * stocks all cut sheet feeders and NOVELL NETPRO... * 7,00 ' 1592.20 
NEC INTERFACE CARDS BORLAND Para 20 oe ‘ 4952. 13125 
altro * 1 131. 
pees “ eae dias eee een COM ETHEALINK Ps $375.45 ee ee Windows 386 ... ...252.50 129.05 
: : ARCNET PC110 LANboard 2.. 412.50 aroon Copy . nies 119.37 
DIGSINIDKX by KODAK ARCNET PC130 LANDoard 164.27 | SYMANTEC Q8 A 217.40 
ET 50 1 
150P . $309.17. CN 169.50 arvard ¢ 2747 
as TOSHIBA Pent? ARCNET SMC 16-Bit Fide Server Board .... 437.55 XEROX Ventura Sofware erin 20 479.00 
ARCNET SMC 16 Bit Workstation Board......... 359.25 
tere =< eocr 95 Eumessumeng tt 77.18 ETHERNET Interface Connector (NE 1000)... 298.90 | 
3518X ee ee arte ae ecsonee | ETHERNET Pius Board (lor 286) (NP6OO).... 635.35 | 
G.NET Interface Card w Cable 298.52! CDW” Color Mono Cards w P $99.00 69.00 
brother - NOVELL NE2000 . 39415 | HERCULES” Color MonoCards wP 146.14 179.64 
Miz24L_ $579.64 7599 $304.47 | THOMAS CONRAD 16 Pon Hub . 614.25 | AT&T Monoctromw Montor . 189.40 
HR20, .... |... 340.60. HAO 629.12 | THOMAS CONRAD 8 Port Hub 378.65{ AMDEK4!0A 1280 : 149.99 679.78 
OKIDATA Ethemet Terrunators . 39.50} COMPAQ Mono VGA Mono 167.00 209.95 
Mt 1827 $234.48 M 221 $479.28 Novell trained and authorized sales and support. | on tek Lene Se 
M380 , ea Mae epa8 I Pas iipheant MAX 15 139.40 358.20 
LASEALINE 6. 3388 ix 33 oe wo ; hla LRe PACKARD BELL Green or Amber.. 89.95 
EVEREX 12008 24008 $997.90 184.15 F F 
2s, $339.18 1592 $142.44 EVEREX 2400 Ext 2400 PS2. 199.80 ° 205.45 
1S) meebo AP) 5) 30 INTEL 2400 Extemal 17658 [aponecls pees 
191 . 232,12 ot L FOR ACCESSORIES HAYES SAMSUNG AG! ! 199.00 
LASER PRINTERS HAYES 1200 $278.60 24008 $378.45 MAGNAVOX 8762. 259.05 
8 a 0 12008... 269.20 2400PS2 w B87.15 E 
HP Laser! Moel2 rT) 1699.95 274495 2400 416.08 Personal Modem .. 109.70 
FP Delewrtot aes CALL (Robotics VGA & EGA MONITORS 
NEC LC890_-...... 3095.60 Couner 1200 $278.60 1200 External $129.10 GA Monitor $548 
PACIFIC DATA 25 n 1 Cartndge.. 283.86 27960 24006........... 199.70 MAGNAVOX SISEGA” 9CMO62 365.40 37252 
TOSHIBA Page Laser 12 2479.58 1008 108.45 14.4001 588.75 MITSUBISHI 14091410 "282.44, 385.50 
Dual 14400 HST 952.65 MITSUBISHI 1381 Diamond Scan 519.20 
¢ Sales MAH MEGAHERTZ CORPORATION Ae - sync pi ies a 
cory eas 2400 lor ZENITH $167.10 1200 COMPAQSLT_ $259.80 efi teee j 
a ne ee peas 2400 tor NEC 225.88 2400 for TOSHIBA 163.74 NEC Musync 2A, Mulisyrc:3D . 487-85" 687 85 
¢ Product ie ledge - rs PACKARD BELL 8524 hoe VGA 389.95 
On Time Delivers LL 8526 Muftrsync 477.40 
Frequent Buyers Program AMERICAN Pas Unracine 14 16 $19.66 Be 
: AME 1200VX $911.45 AME-520ES $377.48 SONY Multtscan 1302 1303 .. 619.95 549.52 
j E AME 330XT 257.72 AME 800RT . 699.19 = ZENITH 2-1490 554.80 
FLOPPIES, DRIVES & TAPES (DeteShieia VGA DISPLAY CARDS 
oe ey ee emo Msn 238 
GENOA Mea rape Est Tape 60840 g1820 SOM «96278  GENOAS200 5300... 90555 273.20 
IOMEGA 20+20 Pepe 1658.92 $100. 59.55 6 Oullet Surge... . ..27.85 % VGA! —_.. 239.89: 192.05 
ey a a cua Teoaage Tigers NOMS N6 Ree Baas 
IOMEGA B220X Exleinal 525 1619.40 BPS-300 $330.10 BPS-550.. $499.85 VIDEO 7 Fasi Wnte = 312.15 
IRWIN 20 M40 M Internal Tape 399.10 $39.20 BPS 500 465.11 BPS 1200 ... 68265 VIDEO 7 VRAM VGA 43428 
MOUNTAIN 150M Phesate , hin 1398.39 Biiag = Pa gis, EGA DISPLAY CARDS 
assport . y $349.50 4 pose f : 
PLUS aE ar. TE cto. “ewess (Cis Hag GENOA EGAM eceogrcon. — saagan 
PLUS PS 2 MC Sysiem Kit... «... 828 BC 2000 1178.80 LC-1800 196.80 VIDEO 7 Vega Deluxe _ 219.74 
Buus C DEVELOPMENT 40 Meg . eeoss 20520 CAD MONITORS & CARDS 
STORAGE DIMENSION ALL MODELS CALL —- AB Switching Box (Parsale! or Senal) $39.95 MITSUBISHI 6905 19-Inch $2063.90 
SYSGEN 5.25" Ext FI 225.25 BASF 5 Pack of 10D0S DD w Case 29.00 MITSUBISHI 3905L.80K 1835.62 
WELTEC 5.25 External Floppy. 207.77 INTELLICOM Long Link —e 129.79 MITSUBISHI 390580K 1798.80 
KENSINGTON Masterpece 99.99 SIGMA Lasermow 1687.18 
@MiniScribe KENSINGTON Masterowce Plus. 12349 VERMONT Cobra 271.75 
MIN 8425... $239.40 MIN3085.. $729.49: KEYTRONICS $151 IBMor ATAT. .. sags MEPEEUS 108 Ve ome 
MIN 8438... 299.85 MIN-6085 pogse, REVI RNS.) ae ee a — SS ar 
$265.58 XT Power § ey eoWet 58.00 | LoGITECH Co Ser | PS2 $89.95 
SEAGATE 20 SEAGATE 4096 80...559.95 fall ; | ena : 
eee 279.32 SEAGATE ST: 25.23 - | LOGITECH BUS 94.99 
0 MICROSOFT Mouse (Bus Version) 109.34 
MICROPQOLIS Compete ax 9600 __$30850 SHARPFO20__$79848 | MICROSOFT Mouse w Windows 138.37 
1335 70 Meg. ... $842.40 1355 142 Meg... $1017.40 9 QuenramJT-Fax 9600 $2765 SHRP FO. —— 10 | MOUSE SYSTEMS (Serial Versvon) 99.55 
1375 153 Meg......1469.85 1558338 Meg.. 151252  QuacranJTFaxPot.27925 S+ 7 | MOUSE SYSTEMS IBus Version)... 908.77 


In IKtinois 


oi) 498-1426 (312) 291-1737 


NEW AREA CODE 708 — EFFECTIVE 12/1/90 


Credt card 
Charges aru not 


submatted unt! 
tome of stapmienit 





CIRCLE 109 ON READER SERVICE CARD 





ver 


MA Ne 
MANKE TING 





Apply for the CDW” Credit Card 


Apply for the COW™ Credit Card 


HARD DRIVES 





20m» GP Seagate 320» | | aiaem 


S225 ST238R 


65ms 65ms 
for IBM PC/XT & Compavibles 


9) 3 9 Each kit includes drive, cables. controller, $ oy) 5 9 





How-To manual and mounting hardware. 
Card Drive 20-8225 68ms 
Card Drive 30-8438 68ms 
Card Drive 40-8450 46ms 





Oz MiniScribe 40Mb Kit for 1BM PC/XT & Compatibles 


- 30,000 hour Mean Time Between Failure 
: 46ms Access Time 

IT includes a half-height 3 1/2" 
MiniSeribe 8450 drive, controller, cables, How-To 
Manual, mounting hardware and partitioning 
& formatting software. Autolock! 








These Card Drives use quality MiniScribe 
drives. Card Drives are available for 
IBM PC/XT and most Tandy models. 





The highest in the computer industry! 
Completely tested before shipping. 
Made with high performance hard 
driv es and controllers for maximum throughput. 
f . Covered by a One Year Warranty. 
The most megabytes for your dollar! 


and 








PERSONAL COMPETING: 









== MMC | 
_ a mien, Wy! }==4! 
ST296N ~ & Seagate 


SOmp a 40m» & seagate to %MiniScriba M9380E 


28ms MFM ST251-1 1 DDD Nol ILI 


SCSI harddrive with “Ito 1 3% 1 9 28ms ... FAST!! T1wp ee SAE: 


i With ESDU"tto 1" High 
High Speed Host Adaptor for - 2 
ae a ae ama capre Bare $ $ Performance Hard/Floppy Controller. 
Sage eater tee ' w/ Hard Only Controtler Drive 
Hook up to 2 drives off 16.5ms $ 
ONE adaptor. Autopark. / Hard/Floppy Controller . bal = 
w/ Hard/Floppy Controller $549 ee ger i8ms Access Time | Access Time 
& ‘ ie F 
ea 65 Mb RLL for BM PC/XT & c compatibles 1 60M b 17ms Access Time 
ST277R-1 


tneludes 65Mb S1277RK-1 hard drive, M3180E 


controller, cables, mounting hardware $ : : 
€dgd e and How-To manual. 28ms. Half -Height 


With ESDE Controller 









Bare 


Drive $3 6 9 its for 18M AT/386 & Compatibles 


tncludes all standard kit items plus 


hard/foppy "1 to 1" high speed $ 
28ms Access Time controller and cables, 















/ AN Products \ 
In the U.S. 


come witha 





HARD DRIVES 


International 


and Canada 





24 hr. Order Status: 



















1912 West Fourth Street Corporate International 

Dept.PC Sales: (800) 729-34 Sal 02) 067 
wae Tempe, AZ 85281 RES: FE 
Company Local Sales: (602 s APOVFPO (602) 967-5128 F bes 


Ditton Nerwork I 


FAX: 





Novell Advanced Netware V2.15..$1795 
Novell SFI Netware 2.15 we 2599 
Novell ELS Level 14 User .. we 
Novell ELS Level 1 8 User ......... 
Novell NE 1000 Ethernet 
Workstation Board 

Novell NE 2000 
ARC Net PC 130... 
ARC Net PC 130E 
ARC Net Active Hul 


Compaq H Model iV. 
Compaq Port. 386 Model 40/100 


$579/6899 
Compag If 20mb/40mb .. 10. 3595/4069 
Compaq 386-S model 1/20/40 


2350/2595/2999 

Compaq 386-25 110/300 7195/9199 

comme SLT w/20 mb 3850 
aq SLT w/40m 


PERSONAL SYSTEM/2 
Model 70 Portable 60/120 ....$5589/6029 


Model 70 - 60/120. 
Model 80 - 40/70...... 
Mode] 80 - 300 .. 
Model 55 SX 30/60 


MATH CO-PROCESS 


$89 

RGB80 8762 ....249 

EGA 9CM0S3... 349 
Multisyne 4D 1150 
Multisyne SD 2350 


Multisync XL 
ae MITSUBISHI 


Diamond Scan $499 
HL6605-15" ...1225 
HL6905-19" ...2250 


ZENITH 
1490 .......006 eoves 9599 


WE ACCEPT VISA 
MASTERCARD 
AMERICAN EXPRESS 


Toshiba 3700 EN 
Sharp 300/330... 


8 MIIZ TURBO 
1 floppy, 640K, AT style keyboard, 
monographics card, mono monitor..$699 
Color System add $150 w/20 mb 
add $249, w/30 mb add $269 
286 Bulldog 10 MHZ 
1 mb Ram, 1.2 floppy 
lige 


386 20 MHZ Portables 
1 mb Ram, 40 meg hard disk......... 
AST 

AST Premium 286, 10 mhz, 0 wait state, 

$12K DOS keyboard, controller 

1.2 floppy ......scsccessssceees pescvursessersate $1295 
AST Premium 386 Model 300C 20 mhz, 

1.2 floppy, 1 mg, DOS keyboard ...$2650 


$2799 


Who says you can't take it with you! 
NEC ae ee as : hae 
Toshiba 1000 .. 

Toshiba 1200 
Toshiba 1200F 
Toshiba 3100E .. 
Toshiba 1600 


Zenith Bei Sport 20 mb .... 
ee See! Spot 289 pl) yk 


Scagate 20 mb w/contr.S1225.... 
Scagate 30 mb w/contr. ST238 
Seagate 40 mb for AT ST251- 
Seagate 40 mb for AT ST25 
Seagate 80 mb ST4096 


Toshiba 3-1/2" 720K int. 

Toshiba 3-1/2” 1.44 mb. int. 

Toshiba 5-1/4” 360K int. 

Toshiba 5-1/4" 1.2 mb, int... i 

Bernouli Box II 5-1/4” 20 mb. int. ..... 
20 mb ext. w/card ... 


Plus Hard Card 40... 
Plus Hard Card 20 
Plus Pass on 20/40 ... 


Microsoft Mouse w/PC paint brush ...109 
Mousesystems Mous 89 
Logitech Scan Man .. 

Logitech Series 9 Seri 

Logitech Series 9 Bus .. 


EPSON 
LX 810 200 CPS, 30 NLQ.. 


LQ 1050 330 CPS, 88NLQ. 
LQ 2550 400 CPS, 108 NLQ 
DICONIX 
Diconix 150+ ....ssssscesesseene satevecreeet S525) 


182 Plus 180 CPS, 30 NLQ ... 
320/321 300 CPS, 62 NLQ. 
390 270 CPS, 90 NLQ..... 

391 270 CPS, 90 NLQ 

393 450 CPS, 120 NLQ 

393 Color 


321 SI. 216 CPS, 72 NLQ..... 
351 SX 350 CPS, 100 NLQ 
341 SL 216CPS, 72 NLQ . 


2200 170 CPS, 55 NLQ 

$200 265 CPS, 90 NLQ.. 

5300 265 CPS, 90 INQ erssicessnes 
PANASONIC 

1124 160 CPS, 53 NLQ 

1180 192 CPS, 38 NLQ .. 

1191 240CPS 48 NLQ 

1524 240 CPS, 80 NLQ 

1595 240 CPS, 51 NLQ. 


Pacific Data 1 mb/2 mb .. 
Pacific Data 25-N-1 .... 
Pacific Page .......000 
Plotter in a cartridge... 
Headlines in a cartridge . 
Intel Visual Edge = 

I 


Proprinter X24E.. 
Proprinter XL 24E .. 
Proprinter Hil 
Proprinter Hi XL 

Cc 


Hercules Graphi 

Hercules InColor .... 
Hercules VGA .... 

Orchid 800 VGA 

Orchid Pro Designer w/256K 
Orchid Pro Designer + w/512K . 
Paradise Auto Switch 480 
Paradise VGA Plus 

Paradise VGA Professional 
STB Chauffeur HT ...... 

STB Mult Res. II... 


COMPUTER PRODUCTS 


3241-E WASHINGTON ROAD + MARTINEZ, GEORGIA 30907 
for INFORMATION, TECHNICAL, SHIPPING or RETURNS call: 
404) 860-6905 « FAX: (404 


860-7358 Sat.9 a.m.-1 


CIRCLE 481 ON READER SERVICE CARD 


HOURS: 
Mon-Fri 8:30 a.m.-6:30 p.m. 


Enable O/A . 


Freelance Plus 
Framework III ... 
Harvard Graphics .. 
1BM Display Write IV... 
Lows 2.01/3.0.... 
Microsoft Word 
Microsoft Excel 
Multimate Advantag 
Peachtree Ii Complete ...... 
Paradox 3.0 ess 
&A 


Q 

Super Cale V 1.0 
Symphony 2.0 ue 
Ventura Desktop Publ. ..... 
Word Perfect 5.0 .. 
Wordstar 2000 + 3.0. 
Wordstar Pro 5.5 


Everex 60 mb. int. .. 
Archives 40 mb int. . 
CMS 60 mb. in fem ; 
CMS 150 mb. intemal .. 


Archives 60 int.or ext. w/card . 
Archives 150 int. w/card 


AST 6 Pack Plus w/384K .. 

AST 5251-11 + Enchanced . 

AST Rampage 286+ 

Everex Mini Magic w/o 

Intel Above Board +8 w/2 meg ; 

Intel Above Board + w/512K .......0+ 

Intel Above Board I/O + w/512K ..... 

Intel Inboard 386 w/adapter ............- 

Intel Inboard 386 for PC w/l mb 

Intel Above Board Il Plus for 
PSP2iw/olKaiass tsstestsessssss saratctersees 

Intel Connection CoProcessor . 4 

Intel Modem for CoProcessor . 


Logical Connection 256/512K .. 
Orchid Ramquest 16-32 w/o Kw... 
Orchid Ramquest XT/AT w/o K .. 
Orchid Tiny Turbo 286 .. 

Orchid Tiny Tubro Extra .. 

Orchid Tiny Turbo AT 

Orchid Ramquest II Z w/o 


Everex) 200Hnt, ....sicoss.scscosscocsseeresacse 
Everex 2400 int/ext .. i. 
Hayes 1200/2400... seoerseseere 285/425 
Practical Peni pherals half card 

2400 w/Procomm 
US Robotics 2400/9600 
Supra Modem 2400 intext 
Ventel Half Card aa Crosstalk .. 
Ventel 1200/2400 Plus .. 
Ventel 1200/24 Plus 


Policy: A! prars are UGA snane and en autrect 
we charge. Alew tes weeks fer stepping when 
sanding persenal or company check Fer faster 
perace use yeur Creckt ‘card or send a cashers 
Peck of benk moray ender, Geos waders 
acd estes tm. Al tome we a/eect P arnianty 
‘Ontectve os fvere ail 0s sepeced wih he me 
fem erty Hordmare wel be replaced or repeed 
ow éacreten win he terme ard Imes of Fe 
manviacier’s warrenty. We cannet quararae 
compal@ity. Ad antes are inal ard wired she- 
One Oe e.iyect i a speteciung fee. All returns 
tum be estigned an RMA nuenber (ret mer. 


Amencen Exprees edd S% wih a §14 mamum 
AB tere add 3% wrth 6 $14 muneruen. 








2 Be Be ON aoe eee 
er Ke 


HARDWARE 
Add-On-Boards 481 
CD-ROM 481 
Cables 482 
Communications 482 
Computer Systems 484 
Disk Drives 486 
Diskettes 486 
Expansion Units 486 
Peripherals 487 
Plotters 488 
Power Supplies 488 
Printers 488 
Security 488 
2 ———— ee ee! 
SOFTWARE 
Accounting 


Business 


PRODUCT CATEGORIES 


SOFTWARE 


Business Project 
Management 


Communications 
Construction 
Data Base 

Data Entry 

Data Transfer 


Desktop 
Publishing 


Dictionary 
Education 
Engineering 


Entertainment/ 
Games 


Financial © 
Flowcharting 
Graphics 
Health 


Inventory 


Mailing Programs 495 
495 
495 
495 


Manufacturing 
Medical 
Music 


Preventative 
Maintenance 


Programmers 
Tools 


Public Domain/ 
Shareware 


Real Estate 
Religion 

Sales Marketing 
Scientific 
Security 
Statistics 
Surveys 


Taxes 


494 Utilities 500 


Word Processing 501 


—— 
MISCELLANEOUS 
Accessories 501 
Bar Coding 502 


Books/Catalogues/ 
Publications/ 505 


Computer 
Insurance 


Data Conversion 


Data Recovery 
Services 


Disk Conversion 


Diskette Copy 
Service 


Mailing Lists 
Services 


Supplies 


ADVERTISING INFORMATION 


PC MAGAZINE MARKETPLACE, 3rd FLOOR, ONE PARK AVENUE, NEW YORK, NY, 10046 


@ PC Magazine Marketplace is a special 
economical section designed to bring 
together buyers and sellers in the IBM 
standard market. 


@ The section directs buyers to their best 


W ADVERTISING ACCOUNT MANAGERS 


Christopher Schmitz 212-503-5118 


AK, DC, GA, MA, NY, OH, PA, VA. WY 


Mia Tomicick 212-503-5175 
(CA 9399 & DOWN), FL, NH, VT. WV 


NATIONAL ADVERTISING STAFF 
Group Advertising Director, 
Kathryn J. Cumberlander 
Group Sales Director, 
Daniel L. Rosensweig 


Support Manager, 

Monica B. Dixon 

Support Supervisor, 

Linda Annis-Lopez 

Sr. Advertising Coordinator, 
Wanda D. Brown 

Production Director, 

Anne Brockinton 

Production Coordinator, 
Robert Clark 


product and service solutions by grouping 
all listings by category. 


Kathleen Morris 212-503-5176 
(CA 9400 & UP), HE, NB, TN, UT 


Michael Brooks 212-503-5125 
AL, CT, IA, IL, KY, ME, MI, MO, NM. OK, OR 


Karen Cosgrove 212-503-5156 
AR, DE, ID, IN, LA, MN, MT, NC, RL. SC, TX, 
WI, OVERSEAS 


Jonathan Adewumi 212-503-5117 
AZ, CO, KS, MD, MS, ND, NJ. NV, SD, WA, 
CANADA 


@ Advertisers may select the most 
appropriate advertising options as 
listings/ads are sold by the column inch. 
Second color is also available. 


@ Standard Directory Listings are also 
available and require a 4 issue minimum. 


@ FOR MORE INFORMATION CALL 
212-503-5115 OR 


1-800-825-4ADS 


PC MAGAZINE NOVEMBER 14, 1989 


























































‘ADD-ON-BOARDS 


3 
so" 
WO. i 
pe? 


Limited Offer: 
* Quentity Discounts. 


AMI & 
33 Mhz in stock 
25 Mhz OK 
20 Mhz OK 
16 Mhz OK 


Fuliy Configured 
Sisene Avaliable 


NEED THE TIME? 
CLOCK CHIP 


$35 
Ano ee, bes Le date 


ie ha an as yt 
panty Sits under any 2B pin chip 
on motherboard or cards. Installs 
in less than 5 minutes. 30-day 
money back guarantee 
DELKIN DEVICES, INC. 


CA 619-273-8086 
US 800-637-8087 





Visa 
wc 


CIRCLE 553 ON READER SERVICE CARD 


VOICE OPERATED 


without any progremrrung! 
Comes ready to run 
DOS & LOTUS 1-2-3. 
Idee! for desktop publishing. 
spreadsheets. accounting 
or dete beses for those who don't 
want to use a keyboard Works on 
eny IBM compatibie 

Only $750 
vath a 30 day money back 








404-446-2028 


CIRCLE 553 ON READER SERVICE CARD 


Features: 


© Rure all induswy mandards: MSDOS, OS/2, 


VAG, 386/Windows 
: Scie tf Intl 80387 8X Coprocesnor 
Ag t for 
* Shadow RAM Support 
iS zt Wodoeaa Slots 6-16 bits, 2-8 bite 

at 8 MHz to use existing cards 

: eae w/iMb RAM 
© Fully AT Compatible 
* 862 12.5 Board Dimentiors 
© 30 day money-back, | yr. warranty 


(800) 627-6998 


wens 


Performance 386 Motherboerde 
Cache ~ Won 5 PC Mag. Editor's Choice 5/30/89 





r 





CANGLE 554 ON READER SERVICE CARD 


NO-SLOT CLOCK $39 


Tints Master com 
tally enters ome 
uable 1/0 stot Tre 
detween 28 pin Rt 
Time Master consten machines 
= 16M PS2 PC & XT 
+All compahbies vetth 28 9 ROM 
Time Master textyres 
© Easy instaliahon in 26 pin ROM socket on 
motherboard of existing VO cards: 


«© Sofware- Automatic date & bmn entry witer- 


acts day an Orne sore is 
© 10-year warsant mt bthourr Datery 
20-day MONEY BACK quarantoe 
<All orders shipped vetten 1 busmess day 


Time Mester part #220 TM $36 00 « $2 50 S&H 


800 432-9174 (24 hr.) 
FAK {407} 728-4519 


Talus Engineenng Inc 


CIICLE $55 ON READE 


Cali for Pricing 


Clock/calendar automat 
date without wasthng val 
ee Ae easily instatis, 





SERVICE CARO 


UPGRADE 
386 MOTHERBOARO 


FOR 8086 OR 80286 OESKPRO'S 


BLAST-Yaur 
< Neassase Thru! 


$1595 16 Mhz 1MB 
20/25 Mhz Available 
SEATTLE TELECOM & DATA INC. 


CALL 206-883-8440 
2735 152nd Ave NE . Redmond, WA 98052 
GHACLE 626 ON READER SERVICE CARD 








%) CD-ROM 


aranieed Lawes! Prices 


WACROSOFT co-aom Save $750 
Rie eS, 





Single Line Giprten .. $295.00 
Muiti-line . $006. ed 


mats 652-9600 


(415) 652-5911 e 
TALKING TECHNOLOGY, INC. PYRG 
4363 PIEDMONT AVE OAKLAND CA 94811 


See us at COMDEX H-8739 
CIRCLE 556 ON READER SERVICE CARD 


A 
Q 
MT 
g! 


DESIGN PHIOSOPHY 
Gus) ‘Toteok X-Banda 


CAL ~800- 828-4ROM on 
(201) 857-4300 
CIRCLE 559 ON READER SERVICE CARD | 


the advanced feanures 
tacroust EMS 40 Spocteaen Further the 
Aeilandit’s Segmented Memory Mapping capabsity 
allows the user to extend OOS sure beyond the 640K 
barner Wm avadabie i both 6 and 16 be versror tor 
use m the IBM XT AT and compatibles. 
MEMORY 
fe Seprarsec seprery Maser ators Fe uae Mt 
memory sogments betwen 640K and 
‘o2ex By By clamng: unused porhora of memory i 
16K meromants tho user ettoctrely mcroases TPA 
Size LAN oF custom software modules tor aerate 
an bo loaded inio these high memory arana thus 
roberng the lower 640K of TPA lor other ansicabon 
Cel 


aterera the user fo hill Out 


OFT 





CO-ROM/WORM/ERASABLES 
Software and Ores 

See our display ad each month for specials 

(Lock under index to Advertisers) 
You need competitve pncesvexpert advices 
prompt service/we're the largest & fastest Free 
Catalog “ Unconditional Guarantees 

PO's Accepted * CALL US NOW 
OROERS 800-MEGABYTe (634-2298) 
Inquiries (212) 737-8400, Fax (212) 737-8289 
Compact Oisk Products Inc 
223 East 85th Street N¥ NY 10028 








©2 Mb capectty in 8 angie sot Up to 6 Mb system 
© Panty checkung 

SO IWARE 

oEasy 


menu-teven auto coniguratan sottwnee 

© Donen dnver inciudes prin! spoolet and BAM rive 
© Supports muliasking wih the apoeopruite she 
mmodont soltware package 

SPHID 

© 6€ 10 MHz spend with O was! states 12 MHz Rpood 
wih wa sine 

WARRANIY 

‘© One yee ports and labor 


TELETEK ee 


CIRCLE 557 ON READER SERVICE CARD 


CD-ROM\WE BEAT ANY PRICE 
ALL IBM/MAC DRIVES. TITLES 

LARGE STOCK New! TAHITI eraseable drive | 
We accept COO Visa, Mastercard, and Ameri- | 
can Express. Special library school, gavemn- | 
Ment pricing Call lor price list Monthly Spe- 
cials @ 24 hour aulomated order line 
CO-ROM SHOPPER 

1168 Elm Terrace 

Rahway, NJ 07065 

(201) 866-1666 


4600 Pot Dewe- 
aren cman 





| 
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PUT YOUR PRINTER UP 


TO 300' AWAY 
WITH OUR NEW LONG RANGER™ 
PRINTER EXTENDER CABLE! 


© Uses standard 4-mre phone cable with modular 
plugs up lo 3007 (10 cable cluded) 

© No power supply needed 

© Works eth PC/XTIAUPS2 paraite! 

© Guaranteed compatible with al sofware 

© t-year warranty, 30-day, money-back guarantee 


mreocrame 9119.95 


EXTENDER CABLE 


RANGER 


RANGER TECHNOLOGIES, INC. 
2235 FIRST ST. #119 SIMI VALLEY CA 93065 
(805) 583-8847 
CIRCLE 560 ON READER SERVICE CARD 





@ COMMUNICATIONS 


=“nvisible Network. 


Expanded Memory Support. Invisible Network 

ts Ihe only LAN that supports expanded memory On 
computers equipped with expanded memory version 
4.0, your DOS memory overhead can be as little as 3K 
for a workstation, 13K for a server And you can increase 
total DOS memory trom 640K to 704K—Now you can 
have over 630K of /ree ODS memory while running 

the network! it you don't use expanded memory, the 
overhead 1s stil! low: 60K for a workstation, BOK 


for a server. 














PC system unit. 


Now available for 
* VGA and PS/2. * 
DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 
CYBEX CORPORATION 
2800 H. Bob Wallace Ave. 
Huntsville, AL 35805 


(205) 534-0011 
CIRCLE 561 ON READER SERVICE CARD 


PC Magazine 
Marketplace 


2nd Color 
Option Available 





“Good performance 

ander load, elegant 

design, low price, 

simple cabling 

requirements, and 

broad compatibility.” 
PC Week 


“The tavisibie 
Network is terribly 
easy te install, Aad 
W's inexpensive.” 
—LAN Magazme 


“A joy to use, | highly 
recommend it.” 
—Data Based Advisor 


© Prices include network boards and software: 


Nothing extra to buy 


© NET/30 Network Operating System is tull-featured, 
easy to install, and has extensive on-iine help. Can be 


used with or without expanded memory 


Model 300 
IBM PC/XT/AT 
BBit Gor 16 Bit 
3.0 Mbps 
Twisted pair 
$315.00 ea 


ecord locking, 
electronic mati, Menu system, security, network 
management, diskless workstations. diagnostics 

Also compatible with NETBIOS, IBM PC LAN Program 


Model 200 


Compatibility IBM PC/XT/AT 


Speed 
Wiring 
Price 


1.8 Mbps 
Twisted pair 
$215 00e 


© File sharing, print spooling, fil 


Novell Netwar 
© 3-day money-back guarantee 





ind one-year warranty 


Mode! 300A 


Micro Channel 
16 Bit 


30 Mbps 
Twisted pair 
$399 00 ea 


Ethernet 


IBM PC/XT/AT 
8 bit 


10 U Mbps 
Thin coaxiat 
$399 00 ea 


savisible Sottware, inc. 
1165 Chess Drive 

Suite D 

Foster City, CA 94404 
(495) 570-5967 

Fax (415) 570-6017 


For more information. call (415) 570-5967 or write 
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add an extra keyboard and 
monitor up to 600’ from your 


@ COMMUNICATIONS 












onsider the benefits of buying 
your unit from CompFax: 
@the most competitive pricesea 
full ine of FAX machines to fit 
fr individual needs @expert 
) technical service and support 
@fast deliverye flexible credit 
termse service contracts 

e@ price protection warranty 
CompFax puts it 
all at your 
fingertips! 
































Call Today! 


Dealer inquines welcome 


Sherp FO-300 Sharp FO-330 





299 BEST DEAL 2400 bps MODEM $95 
“WORKED FINE... QUITE A BARGIN" BYTE 
30 DAY FREE TRIAL...MADE IN USA Pose Hance 
COMPUCOM CORPORATION 


CIRCLE 563 ON READER SERVICE CARD 


COMMANDER 





CPU's with one Keyboard 
and Monitor 150 ft. away. 


* IBM PC, XT. AT, PS{2 and 100%  CYBEX CORPORATION 


Compatibles 
© Available for MDA, CGA, EGA (TTL) 
and VGA (Analog) Monitors 


CIRCLE 564 ON READER SERVICE CARO 


2800 H. Bob Wallace Avenue 
Huntsville, AL 35806 
(205) 534-0011 





99 LA 


AMSTRAD 512K 1FLPY 


T-1200 HB 20 MB hrd 
T-1600-286+20MB 
T-3100E-286+20MB 
T-3200-286-40MB 
T-5100-386-40MB 
T-5200/40MB 
T-5200/100MB 


ZENITH LAPTOPS 


Supersport 184/184-2 . $1399/$2049 
"" 986/ 20//286/40 .... $2899//3195 
Turbosport 386/40 


NEC LAPTOPS 


ULTRALITE 2 MB 
PROSPEED 286/20MB . 
PROSPEED 286/40MB . 
PROSPEED386/40MB 


MITSUBISHI 


MP 286-210-2FLOPPY 
MP286-220-1FLPY-20MB ....$2299 
MP286-240-1FLPY-40MB ....$2795 


COMPAQ LAPTOPS 


SLT 286-20MB 
SLT286-40MB 


EPSON LAPTOPS 
EQUITY LT 2FDD/LT20mB-$1095/$1595 


SHARP LAPTOPS 


PC 4602 2FLPY 
PC 4641 1FLPY 40 HRD 


$1799 


PC 7241 286/40MB 


SHARP WIZARD $199 


LAPTOPS 


FOR PCMAG oseseeee+ $CA 
WordParfect5.0 .$225 PageMaker 3.0 ..$445 
Micosoft §.0 oe $219 ple Firet Publisher -. -$75 


Word Star 5.0 . 1 1$245 pts Firat Publisher 
Multimate advig-s $275 Graphics Asses $Call 


pfs Prof Writs ..$115 Xerox Ventura 
SEES Publisher 
150 Publiah it 
* $319 (Timeworks).. 
“ "3249 Adobe Systams . Call 
$125 abled (ail Available) 


Excel 
Pan Cael Sank GEM Cesioas Bin S188 


Plan Psrfect_. 


Paradci a 
R Base 5000 . 
Psradox 386 . 
Fox Bsse+2.1 . 


pfs Prof. File .. .$185 
Smart Data Base $289 COMMUNIC Ti 


opy P 
onus Pac $11 B teridan) 


DAC Eaay Acct. a Mirror Il 
DAC Easy Payroll $59 Laplink il 


Festwira ll 
Sei ala ao an 179 ProComm Plus . 


Qemm toi BREN “$39 
$ 


- $153 
-$239 
Great American - ea 
One Write Plus ..$92 
Accta. Payatle . ee Word Parfect 5. ae 


(server) 
Accta, Receivable vat SBASE IV Lan oun $629 


KXP-1595 


2A 98 

NEC MULTIGS .$249 DICONIX150 Pius $325 
NEC MULTI3D .$589 
NEC MULTI pLus-$869 


M 
PACKAR D BELL G 


VGA (WHITE) 
MULTISYNC.. 


Packard Bell Computers Fay 


1 Yr Warranty by AT&T Onsite 
PB686 AT Compatible 286 12MHZ 


TEL-SWITCH ... 
PRINTERS 
ASON 


800- 383- 3199 


TELEPHONE PRODUCT CENTER 12603 Hoover St. Gander Grove, CA 92641 *FAX 714-891-1202 


CIRCLE 565 ON 


1 w/Cutter F1000 
F2000/F3000 
CANON Fax 8 
aan at) 40) 
aan: ) @2/20) 

“ Fax 270 

“ Fax 450 


AVATEX 110/220V .... 
NISSIE 320 
MURATA 1200 


RICOH RF850 
" RF9OO/RF920 .. 


$499 
ma SHARP FO 220 


714-893-6265 


NOVEMBER 14, 1988 PC MAGAZINE EEX 

















@ COMPUTER 


9600 bps V.32 Modem 
MNP Class 5 


High speed, error free 
data communications 
without proprietary 
protocols. Effective 
throughtputs up to 
19.2K bps. 


9600/4800/2400/1 200/300 bps full duplex data transfer 

Fully V.32/V.22bis/V.22 and Bell 212/103) compliant 

MNP class 5 error correction and data compression 

Auto speed detection in Originate & Answer modes 

Two-wire dial and two-wire leased line connections 

Enhanced AT command set 

Non-volatile memory storage 

Full V.54 test modes 

Call back access security 

Cable and software included 

Computer Friends, inc. 14250 NW Science Park Drive 
Portland OR 97229 Order: 800-547-3303 (503) 626-2291 

page a fax (503) 643-5379 


READER SERVICE CARO 


FREE FAX | 


PAPER WITH MACHINE 
New Facsimilies 
from only $649° 

Highest 
,Discounts 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





SYSTEMS 


SPECIAL}? 386 w Cache Specialist SPECIAL! 
286 LAPTOP 1 4MBFO& 20MBHD $2450 VGAIGBIT $175 BIT $185.00 
2400 EXT MODEM $105 INT $90 $45.00 


1O1A-KEYBOARO W CLICK 
SEAGATE 20MB HD $199 WCTRL $245 COMPLETE 386 SYSTEM $1250.00 


Everything you need for yaut PC Barebone Systems (M Board Case Power) PC Cases Monitors Hard Disk 


Orves Mono Color FGA VGA and FD HD Contro! Cards Much more af low low prices All products 1-yr 
manulacturet s warranty Money Drdery Cashier s Cnecks or COD Only CA residents add 6°. sales lax 


2727 S. CRODDY WAY, SUITE H, SANTA ANA. CA 92704 


Tel 800-776-8650 Fax: 714-850-0321 





MEGA-PC Tech. Co. 


CIRCLE 568 OM READER SERVICE CARD 





ERT] Pc MAGAZINE NOVEMBER 14, 1989 





@ COMPUTER SYSTEMS 


0339 8 PAS 


30 to 40% off! 


Retail 


(HM 10-2k6 IMB 
1BM 50-03) WOMB 
IBM $0-0hl  GUMB 
1BM 45-03) JOMB 
1BM 45-061 OUMB 
$1 S46. 

O71 70MB 

70-66! OUMB 
1 120MB 
120MB 
MB 
MB 


Your Cavt 





iam P i 1204 
1HM 80-4081 
14M 80-4071 
JBM 80 TTT TIS 

JBM 80-011 3 

IBM 5250 EMU AT KITS 5 
IBM PS)2 MEMORY SCALE 
IBM PS/2 PARTS OVERNIGHT DEI 
UPL ASERIPT IID 


LATEST LAPTOP MODELS 
ZENITH - TOSHIBA » NEC » COMPAQ jj 
SHARP - HITACHI - EPSON 
MITSUBISHI . > DATAVUE « . * AMSTRAD | 


Pe cae gong 3 you coos 
accessones and upgrades’ 
ORDER BEFORE 3.09 #4 FOR SAtat.oAy SHirPHD 
a einen eae 
OPEN 7 7D AYS 9AM-10PM EST 
FAST, [PIMENDLY & DEPENDABLE SERVICE 


imTep Corr 
UTE INS 





CON 
A 11 » 


wacom 
= ound Mrock NI ORRDS @ 
CORPORATE CL CHT COMVERCAN, 1FANG WELCOME 


“LOW PRICES FROM THE LAPTOP SPECIALISTS” 
FAX: (201) 469-7548 





CIRCLE 571 OW READER SERVICE CARD 





antral Data 
CIRCLE S69 OW READER SERVICE CARD. 





Ae 


1 Tandy® Sh is 
1 Computers Sl 
; Cellular Phones & FAX 

I Best Prices Bes! Service 1 


| 1-800-633-0197 | 
I FAX 1-913-364-4311 I 


1 The Cisum Company 
i 400 Pennsylvania 
| Holton, Ks 66436 | 


CIRCLE 572 ON READER SERVICE CARD 
L ed Soe Go Get et ce ee d 


Dealers & Volume Buyers Only 


8088 BMHZ 640K 20MB CGA 

266 1OMHZ 640K 40MB EGA 

386 25MHZ 1MB RAM 80MB VGA 
SEAGATE ST225 20MB 

SEAGATE ST238R 30MB ALL 
SEAGATE ST251-1 40MB 2BMS 
SEAGATE ST277A-1 60MB RLL 28MS. 
SEAGATE ST4096 80MB 2 26MS 

FU NITSU 360K F Dr 


FU NITSU 101 Click Ke 
SONY 1 44MBF Or: 
NANAO 16° Flexscan 1280x800 


DMC 
1294 Seuth St., Loag Beach, CA. 90805 
Tol: (213) 422-4444 
Fax: (213) 422-7676 
CONCLE S73 ON READER SERVICE CARD 





386-33MHz, 32K cache ‘ $3695 
386-25MHz, 32K cacha = $1995. 
386-20MHz, 0 walt state $1395 
386SX-20MHz, (Nest) $1195 
286-20MHz, 0 walt (Neat) $1095 
286-12MHz, O walt state § =$ 875 
All ystems inctade IMB RAM, |.2MB FD, 230W PS 
Pat, Ports 


Special: VGA (900X600) aw Mjayne monkor sour 


ESC Computers, Inc. 
(800)747-4ESC o er655-s005 


16344 Metrose Ave. LA, CA 90089 FAX(213)855-6045 





PC MAGAZINE 
is #1 in classified ad lineage 
aM l=i\ ems) e-lalel- emer Ui Ccimelelicialiare @ 


Join the winning team and place your ad 
(212) 503-5115 or (800) 825 - 4ADS 














Landmark = 58.5 SI = 45.9 
64K CACHE with 66 MB HARD DISK 


© 14° VGA Monitor with 16 Bit VGA Adapter 


© 2MB RAM Expandeble to 32 MB 

© 66 Mb 23 ms Hard Disk 

© 1.207 1.44 MB Floppy Drive 

@ 1:1 interleave Hard/Floppy Disk Controller 

© 64K Fast Cache RAM 

© Socket for 80387 Socket & Weitek Math 
Co-Processor 

© 2x 32 Bit, § x 16 Bit, 1 x 8 Bit Slot 

© 2 Senal, 1 Parallel, 1 Game Port 

© Real Time Clock/CMOS Memory wiBattery Back-up 

© 230W Power Supply & TOWER Case Holds § Drives 

@ 101 Key MexiSwitch Keyboard 

© 3.3 or 4.01 DOS included 

@ Supports—MSDOS, OS/2, PC-MOS/386, UNIX, 
XENIX, DR-DOS, Concurrent DOS 386 





_ Landmark = 37.9 Sl = 31.6 
32K CACHE with 66 MB HARD DISK 
1 MB RAM EXPANDABLE to 16 MB 


Hi-C 


Landmark = 25 Si = 23 
with 66 MB HARD DISK 


© 1 MB RAM Expandable to 8 MB 
On-board © 66 Mb 23 ms Herd Oisk 
© 1.201 1.44 MB Floppy Drive 
© 1:1 interleave Herd/Fioppy Disk 
Controller @ 80387 Socket @ 2 Serial, 
1 Peraliel, 1 Game Port @ Real Time 
ClockiCMOS Memory wiBattery 
Back-up @ 230W Power Supply & 
Duelity Case @ 101 Key Enhanced 
Keyboord © 3.30r 4.01 ODS included 
@ Supports—MSDOS, OS/2, 
PC-MOS/386, UNIX, XENIX, 
DR-DOS, Concurrent DOS 386 
Monitor and card not included 





Pr ni 


by HIQUALITY SYSTEMS, INC. 


740 N. Mary Ave. 
Sunnyvale, CA 94086 
(408) 245-5836 
fax 
(408) 245-3108 


4 Onn OOF £FroAanr 


30 DAY MONEY BACK GUARANTEE 
12 MONTH FREE PARTS & LABOR 
FREE TECHNICAL PHONE SUPPORT 


with 66 MB HARD DISK 


© 1MB RAM Expandeble to 8 MB On-board 
(384K Shadow RAM included} 
@ 66 MB 23 ms Hard Disk 


© 1.20r 1.44 MB Floppy Drive 

© 1:1 interleave Hard/Fioppy Disk Controller 

© 12" Amber Monitor 

@ Hercules Compatible Monographics Card 

© 80387 Socket 

© 1x 32Bi,§ x 16 Bit, 2 x BBitSIot 

© 2 Serial, 1 Parallel, 1 Game Port 

© Real Time ClockICMOS Memory wiBattery 
Back-up 

© 230W Power Supply & Quality Case Holds 
5 Drives 

© 101 Key Enhanced Keyboard 

© 330r401 DOS included 

© Supports—MSDOS, OS/2, PC-MOS/386, UNIX, 
XENIX, DR-DOS, Concurrent DOS 386 


¢1505 
- ‘ 


Landmark =2%6)Sh=.19 
-with 66 MB HARD DISK 
Monitor end card not included 


Landmark = 15.9 Si = 13.4 
with MONITOR 

© 640K RAM Expendable to 4MB 
On-boerd © 1.2 or 1.44 MB Floppy 
Drive © 1:1 interleave Herd/Floppy 
Disk Controller © 12” Monochrome 
monitor © Hercules Compatible 
Monogrephics Card wiprinter port 
© Real Time Clock/CMOS Memory 
wiBattery Beck-up @ 230W Power 
Supply & Duelity Case (full or baby 
size} @ 101 Key Enhenced Keyboard 
© 3.3074.01 DOS included 








We at Hi-O Computers heve built our successful business besed upon hon- 
esty, integrity, end customer setisfection. 

In the pest eeverel yeers, in Silicon Valley, we have eold over 5,000 sys- 
teme to satisfied customers euch es UC Sen Frencisco, Cal Stete Chico, 
Stanford University, San Joga State University, the State Government, 
etc... 


We still believe in customer satisfaction es you can see by our gueren- 


tees end free telephone technical support offered. Much of our business 
comes to us from referred customers. 


We pledge to offer the best product for the lowest possible prica. Call 
our 800 line todey end check us out, you'll be gled you did. 


WARRANTIES - TERMS — POLICIES 


@ 30 Dey Money Back Customer Satisfection # 12 Month 100% Perts & Labor 
Guerentee @ Visa, MesterCherge —NO Surcherge e COD, Money Orders, Cesh- 
iers Checks, Corporate PO's e@ Fest & Eesy—Leese/Purchese Progrsme @ Free 
800 Line Technical Phone Support ¢ Daily UPS Shipping @ Call for Accessories, 
Upgrades, end Peripherels @ Netionwide Service Contracts Aveilable. TERMS: 

@ Prices subject to chenge et eny time @ All pricee ere coeh —FOB our plant © 

Shipping, insursnce, end COD ere extre # No Surcharge for Credit Cards e 

Company Terme on credit epprovel # California residents add 7% Seles Tex. 

POUCIES: Shipping, COD, & Insursnce not refundeble. HI-O hes the right to use 
compareble quelity parts es defined. Hi-O hee the option to replece or repair 
defective perts. Defective perts or equipment must be returned to Hi-Q for wsr- 
renty freight pre-paid. Returned goods will be refunded within 30 deys. 





with 
MONITOR 


© 640K RAM On-board © 2-360K 
Floppy Drives @ Floppy Drive 
Controiler @ 12° Monochrome 
Monitor @ Hercules Compatible 
Monographies Card wiprinter port 

© 165W Power Supply & Quality 
Case @# 101 Key Enhenced Keyboard 
@ 3.3D0S included 





ORDER TODAY! 1-800-827-5836 7 DAYS A WEEK. DEALERS & VARS WELCOME 
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@ DISK DRIVES 


* HARD DRIVES REPAIR COUPON 


Capacty  FiaiRate SPECIAL 
10-19 mo $99 
20-29 mb $125 
30-39 mb $175 13: 

J 40-49 mb $150 $13 
50-65 mb $210 
86-120 mb $275 $247.50 
120-150 mb $325 $292.50 
1§1-275 mo $425 J 
276-380 mb $495, 
*NATA RECOVETL 

@ DISKETTES 


Why waste your time 
formatting disks? 


Preformatted disks 
Save you time and money! 


Memorex » Nashua + 3M » Sony 
51 9" (trom 40¢ Data" Ba" HE 
‘Call roll-iree TODAY' 


1-800-321-4668 


‘in Colorada (309) 423 1B 00 to $30 
Meuntam Time. Monday-Friday 


CIRCLE S77 ON READER SERVICE CARD 


100% CERTIFIED 
QUALITY FOR LESS! 


514" DS/DD 39° 
5%” DS/HD 79¢ 


LIFETIME WARRANTY 
Price based on quantity of 300 in bulk 
includes Tyvek sleeves and label kits. 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462.5658 


@ 24 Hour Shipment @ 


MEGASoft 


PO Box 710. Freehold. NJ 07726 
CIRCLE 578 ON READER SERVICE CARD 








VALID THROUGH 12/15/89 
We Repair Most Major Brands 


90 day warranty on ell repairs. 
5 day turn-around time. 


jb TECHNOLOGIES, INC. 
21011 Itasca St. #F 
Chuteworth, CA 91311 
Telephone (918) 709-6400 


CIRCLE §76 ON READER SERVICE CARO 
i a os oe 6 


Why waste your time 
formatting disks? 


Pretormatted disks 

Save you time and money! 
Memorex + Nashua « 3M « Sony 

St 4” (from 48¢) $444" HD « vy 

‘Call toll-free TODAY! 


1-800-321-4668 


§ Colorado (303) 423-0371 Open 8:00 19 5:30 
Mountain Thne, Monday-Friday 


ALF 





* MSDOS & APPLE Formats 
* inct:des Sleeves & Labels 
* Price Based On Oty 250 

* Private Labeling Available 
* Colored Media Add $.08 
* Same Day Shipping 


Diversified Systema Group, Inc. 
P.O. Box 1114 

(ssaquah, WA 98027 

(800) 285-3142 (206) 322-0800 
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THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 


IBM STANDARD 
MARKET .. . 
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@ DISKETTES 


COMDEX SHOW 
DISKETTE SPECIALS 


.26¢ 


5%" DS/DD, Lots of 200 Each 
5%” DS/DD Generic 
100 Pet but Wath Labels. Sleeves -27¢ 
+75€ 


5%” High Density Generic 

Drie tan aes sie 
-75€ 
-B5¢ 


S®"DS/DD 
Generic 


SONY 
‘Mt Pet Lot Sith Labets 
3%" High Denslty $2.75 
SONY $2.85 
Viniowm of 1 With Lahels 

Formatted Disks-1BM/MS DOS 
5" 360K 
SM" 1. 2MB EAT) 
34" 1 
3%" 2HB 

100% Certified & Guaranteed 
First Quality No Seconds 


1-800-356-2553 _ 
‘We accept MasterCard. VISA & Discover Cards COD 


available Next din aur avajlahie $4 00 per lol shipping 
and handling in GA (404) 952-0110, 


CIRCLE 560 ON READER SERVICE CARD 





@ EXPANSION UNITS 


FREE INFO FREE 
© Best Prices in USA! 
© Free DRAM Advice! 
© Free Copiocesso Advice! 
© Free Intel Slotware Advice! 
© Siiperion Service! 
© Wholesale Distiibutor! 
© Free Call! Free Into! 
McDonald & Associates 
2544 § 156th Circle 
Omaha, NE 68130 


1-800-338-1531 24 Is 7 days 


Zz Dynamic RAM 
256K = 120-ns 
256K 100 ns 


1M 100 ns 
1M 80 ns 





Mi EXPANSION UNITS 





Name Brends * Low $$ 

















EXPANSION BOARDS 
AST Sixpackpius (64-364k) $129) 
Advantage (128k-1.5M) $249) 
Advantage2 386 for PS2 80 W/Ok $429 


lag 286 Plus (Ok-6M} $379 
Rumpage2 260 tor $32 S060. Seat 
Intel Above 286 Pius (512k-2M $399 
Above 286 PS Plus (512k-2M) $449) 
Above Board 2 PlusPS2 (OK ) . $299) 


Inboard 386 PC Bea Scal 
Quadboard (0-384 
GRAPHICS Kros’ 
HERCULES Mono: $189, ATI VIP. $289 
QUAD Prosync: $call; VEGA VGA$299) 
HARD DAIVES 


AT (Ok) pe 





SEAGATE Kits from 20mb. $279) 
MINISCRIBE Kits, from 20mb $289) 
PLUS Hard cards trom $519) 


FLOPPY ORIVES, Toshiba for 
PC, AT $89, 12MB. $99, 35"; $99) 
External S-1/4" drives tor PS2 Scail 
COMPUTERS..AST, SAMSUNG 
Tape Backup Maynard, Everex 


VLM Computer Electronics 
10 Park Placa, Morristown, NJ 07960 
(201) 267-3268 ‘Visa, MC,Check or COD 


IC PROMPT PT DELIVERY!!! 
s ‘SAME DAY SHIPPING (USUALLY) 


Soanire Oe Pees Soon Sey De se 


 OYNAMIC RAM 


ROCESSORS UNLIMITED INC 


razr” (918) 267-4961 
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SIMM 
256K x9 100 ns $ 45.00 
256Kx9 80ns 55.00 
1Mx9 100ns 145.00 | 
1Mx9 80ns 155.00 | 


American anaes Inc. + (702) 362-5353 


3025 Sheridan Street + Second Floor Brookman Building - Las Vegas. NV 89102 
State of Art EGA and VGA Card Call Now! 


“See ue at COMDEX BOOTH S9708 


MasterCard or Visa 
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EXPANSION UNITS 





DYNAMIC RAMS | 
SIMM cance 
AMBIT com = $11.00 | 
51425610 » $11.50 
41464 


REEL 
9-TRACK 
GENIUS 


t 


The Easiest Way To 
Go From Mainframe 


To Desktop OVERLAND DATA will bring 


out the GENIUS IN YOU when it 
comes to connecting yourPC tothe 
mini/mainframe world. OUR 
ENGINEERS DESIGNED the 
most successful tape drives, 





© The Cipher Series 9000 
9. Track Reel-to-Reel Tape 
- Data Conversion Subsystem 
! 1508 Vastay Wid iy of inary CA 91744 Tot v0 30 one « Easy-to-use TARSUS software 
6509 - (600) Gi2-8 





00 is menu dnven with the abil- 
ily to selectively manipulate 
it me MB mainframe data on 
a 


«5 MB per minute data rate 
* Call 1-800-4CIPHER, 
prompt/6, today for 


free demo disk, 
PERIPHERALS : 
: cypher 
4, 1989 Cipher Data Products, inc, 
CIRCLE 585 ON READER SERVICE CARD 


9-Track Tape 
Subsystem 


controllers and software in use 
today. Call the experts... ODI! 


» PC/XT/AT/386/PS2 & Compat. 

* DOS, XENIX, UNIX, NOVELL 

* 800, 1600, 3200, & 6250 BPI 

» Outstanding Customer Support 

* 24-hour delivery available on 
Cipher, Qualstar, Anritsu & M4 

nny “See us at Comdex #W604" 


Overland Data 


UU “Experience Makes The Difference” 


CALL TODAY AT 1-800-PC-9TRAK! 


5600 Kearny Mesa Road * San Diego, CA 92111 
TEL: 619/571-5555 _* FAX: 619/571-0982 





TAPE SYSTEM 


FOR IBM PC/XT/AT 
PS- 


a 


ry 





















DHT ASSOCIATES 
TEL: (818) 448-9304 


+ Mainframe to PC Deta Transfer 

« High Speed Backup 

+ All Software, Complete System 

« Service and Support, easy 
Installation 


cal! (818) 343-6505 or write to 
CONTECH Computer Corp. 


anew 
ate 

















ay ase yeu 


reac 
taarvon 


ge data files 
between your IBM PC/XT/AT 























P.O. Bor 169 Terzana, CA 01306 and any mainframe or mini- hae, f y 

1000 or 6250 BPI 9-Trach ape. an . la 

or -Track tape. eruer en biaran bi = iat 
CONTECH Unit can also be used for dick wane = : 
CIRCLE 584 ON READER SERVICE CARD backup. Transfer rate is up to 4 
| eprint on Pes sear NEW SPOT OCR 
ani Fe pty Teg tdla Teens is = 
meade" oF Yee! 7 ech Support/Service 
Yom Pep WAIN Tsaeee | tape drive, tape coupler caret paca rer aa — Text Reader 







cables and software. 


LJUALSTAR, 


9621 Irondale Avenue 
YOUR Chatsworth, CA 91311 


(oxo) Ni \i=tem she) Telephone: (818) 882-5622 

ce) VAthimeyty?) CIRCLE 596 ON READER SERVICE CARD 
BRAND . PC Magazine 
SPECIFIERS Marketplace 

1 (800) 825-4ADS 








1220 SANTA ANITA AVE aD S EL MONTE GA 91” 


CaRGLE daa ON PEADER AEHVICR CARD: Optical Character Recognition 


for PCs 
Fast and easy to train 
Handles proportional spacing, 
ligatures and kerned 
Automatic font identification 
High recognition accuracy 
Supports most image scanners 

Cali today to leam about SPOT! 
FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 | 


MARKETPLACE: 
is 






TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





2nd Color Option Available 





4 
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@ PLOTTERS 


Plotters for people 
who want more 
but can’t afford expensive. 


| 


Now, you don't need a big 








budget to get quality and 
performance from your 0 ‘ 
plotter. That's why Zericon’s 
large format plotters are 
becoming so popular. 
$1695-$2995. 
| Our D size starts at $1695 
and our A-E model is only y 
$2995 direct from Zericon. | 
Call us today for a free our y | 
sample plot and info about money back 
guarantee. 40491 Encyclopedia 
Circle, Fremont, CA 94536, 
In CA (415) 490-8380 


FAX: (415) 490-3906 


(800) 727-8380 


ZERICON 
More Plotter. Not More Money. 
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AtoD Size Flatbed Plotter. 


Bn 1 22" nO” plat care) 
A breakthrough in X-¥ positioning 
gives remarkable performance = 


Sattstection = FREE laformation hit 
and low price in the MURAL or your money back 


Phone or write today for sample 
tely satished return 


plot brochure, and name of 
© Plots any size from A to D+ Ra ay oars ol porches fo Nearest dealer 


Mavaren oon el 25 34° 800-323-3283 


tered lo this plotter © HPGL compatibie (in 4A 413-504-4400) 


‘Works with afl software that woven 

& Simplified flatbed construc: inve H-P plotters including 
Won tor durability and AutoCAD VersaCAD and 
performance Pit Se histo Fad 
‘tems from | (and com- 
Comtams 0 pricrsion molded 2er0 patrbles} to Apple : 
backlash drive chain embodying and more 
two stoel arcratt cables Uses no 

nts im 


mowing ‘componer 
the pen carmage Assures wrlualty 
perfect repeatabiity every tre. 


© Fils anywhere 
Designed tor desktop or space- 
‘Saving wall mount use. 


| ad 
is #1 in classified ad lineage 
in IBM - Standard computer publishing. 
Join the winning team and place your ad 
1 No) 
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@ POWER SUPPLIES 


@ PRINTERS 


Powerful 
Choice 


Looking for a Widget 
for your Printer 
and need it now? 
Call Precision! 


Preciston Images stocks a complete 
selection of parts, supplies and 
manuals for these printers 


C.ITOH, QUME, CITIZEN, 
OKIDATA, FUJITSU, EPSON 
AND OTHERS, 





For Visa/MC/Amex Call 


coarou Obata nonsense 
Precisi 
PC POWER & COOLING. ING. PO BOXS7) 


31510 Mountain Way Bonsall, CA 92003 Chester, NY 10018 


(619) 723-9513 VISA/MC/COD/PO 


CIRCLE 582 ON READER SERVICE CARD pees = cane 


sri 
ieallD < 


MEMORY EXPANSION 
— With 4MB Capacity 
1MB ..... .$294 


2MB..... .$458 










Lowest 96 SuperCartridge 12— "318819 
MEW Heedlons (up 489) — 987 
heat "8 Ci pallabie 






718-854-4864 


EXP COMPUTER Fax 719-s5¢-4820 
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PRINTER ENHANCEMENTS 


Parnas roc 120108 
IPGL Hard Emy ) = "267 


Plotter ia 
[rac] fase sal) 
Ba e "= rae zal 


systems 
0 SURCHARGE ti 


CALL (800) 747-HPLJ 
Lowest Prices Guaranteed 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who reud PC Mugazme don’t have the time to slop around, 
their only concern 1 getting what they need as quickly as possthle 


They'll DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplaces Direct Respunse/Displey Ad forat repre 
sents t fast, east and cost effective method of product acquisttion They know tt wall 
hase the products they need and the infurmation they want regarding price, volume 
discounts. specifications and delivery 

Ifvou think that vour business can benefit from the 700,000 brand specifiers who 
read PC Magazine .. YOURE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


P.C. SYSTEMS DESIGN CORP. 
The Best Source for Quality Epson Products 


LX-810 


200 cps in draft mode 

30 cps in NLQ mode 

4K buffer 

80 column 

Friction and tractor feed 
Auto singie-sheet loading 


$ 188 


FX-850 FX-1050 


264 cps in draft mode 

54 cps in NLQ mode 

8K buffer 

80/132 column 

Friction and tractor feed 
Auto single-sheet loading 


$ Call 


Epeon is a registered trademark 
of Secko Epson Corporation. 


LQ-850 LQ-1050 


264 cps in draft mode 

88 cps in NLQ mode 
24-Pin Printer 

6K buffer 

SmartPark paper handling 
Auto single-shect loading 


$ Best Prices 


LQ-510 


180 cps in draft mode 

60 cps in NLQ mode 
24-Pin Printer 

80 column 

Friction and tractor feed 
Two resident LQ fonts 


$ 328 


LQ-2550 


333 cps in draft mode 

405 cps ultra high-speed mode 
111 cps in NLQ mode 

24-Pin Printer 

8K buffer, 5 LQ fonts 
SmartPark paper handling 
Front panel cont 


$ Call 


EQUITY I+ 
— Ask about Epson = EQUITY Ile 
EQUITY Il+ Rebates EQUITY 386SX 
12 Mhz 80286 CPU (Up to $ 200) 
640KB board 
TON son bake EQUITY 386/20 
101 key enhanced keyboard 
ns Aelia DFX-5000 EPL-6000 EQUITY LT-286e 
Choice of monitor & Ultra hi-speed Printer Laser Printer 
video adapters available 
Outstanding Choose among Epson’s complete line of high 
Value & Reliability performance Computers, Laptops & Printers! 


P.C. SYSTEMS DESIGN CORP. 


All 3 Stores Opea Mon-Sat 30-6 PM Prices advertised reflect 3% cask discount, 
BREA PASADENA IRVINE 
2860 E, Imperial Hwy 200 S. Lake Ave. 18009 Sky Park Circle 
(714) 996-0690 (818) 792-1391 (714) 261-8032 


In Callf: (714) 993-0882 


1-(800)-228-1072 Ext.889  PLCus (id sean 
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@ SECURITY 


IVT Butler Gaterna! Duk Subsynoms 
Up 10 1.3 GB of removablefportable 


hard disk 


lake It 


IVT PC RD Series 
‘The entire IBM PS/2 and 


+ 44MB cartridgea/]SOMB tapes: 
+ Most opps m 35 & $25 


SCSI, STS06 & Micro Channel 
Mux and maich drives and (orm factors 


Custom cand 
Lose It 


‘Safeguard your 
data with IVT 
semovebie diak 
products 


epucal media. 


A Subsidiary of 


COMPUTER 
CORPORATION 


iverson Technology Corporation 


igurationa avadable mn 
5.25 and 3.3" factors for S$ 
enclosures types. Magnetic and 


IVT, Marketing Director 
P.O, Box 6070 

McLean, VA 22106-6070 
(703) 749-1200 
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HANDS OFF THE BOARD™ 
PC SECURITY 


Ye SIZE SECURITY BOARD 

‘© Stop fioppy boo!—Require password to 
boot PC 

© Real-time disk encrypl—-prevent boo! 
Sector virus 

* Prevent DOS FORMATIFDISK and low- 
level formats 

® Set nard disk READ ONLY of ture ON/OFF 

© Ture fl . printers and COM pons 


‘ON/O! 
* IBM XT. AT Bus—DOS V30+ 


trea $149.95, 
dd $00 ~shopeang nanan 
Check Money Oreee VISA MC sccopteg 


Systems Consuiting Inc. 


412-963-1624 
PO Bon 111208, Pittaburgh PA 18298 
CIRCLE 598 ON READER SERVICE CARD 


2) 
@ SOFTWARE/ 
ACCOUNTING 


POINT Df Sale Register 

POSREG ts an innovalive program thal works 
with the Champion Ill acct package to make a 
sophisticaled cash register ol a PC ff ts fast, 
adaptable and oflers accurale inventory and 
acct. reports updated {rom register, security 
sysiems with aulomalic recovery and muiliple 
registers can be networked 

OLIVEIRA BUSINESS SYSTEMS, INC 

2D1 Centennial St. Sule 4D1-C 

Glenwood Springs. CD B1601 

1 (800) 228 8893 


dBASE ACCOUNTING TOOLS 
“GENERAL LEDGER “ACCTS PAYABLE 
“dINVOICER & AVR “SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTRY 
“JOB COSTING ‘JOB ESTIMATING 
“PURCH ORD/INVENTDRY *PAYROLI. 
$99 ea + s&h wdBASE 2, 3013 + Source Code 
dATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Diego, CA 921D7 

(619) 223-3344 
Visa-M/C-AMEX-Check-COD 


PC Magazine 
Marketplace 
2nd Color 
Option Available 


PC-FUND 

The teading fund accounting system lor local 
Qovts and non-protd organizations Modules 
include General Ledger Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts The system supports up 10 99 
funds 9999-depls PC-FUNO runs on the IBM- 
PC and mos! MS-DOS and XENIX computers 
AMERICAN FUNDWARE, INC 

PO Box 773028 

Steamboat Springs, CO 80477 

(800) 551-4458 (303) B79-5770 


SEC. 125 & 401 (K) 

Benetil Plan Administration! Computes tax sav- 
ings lo employers and employees, maintains 
individual account balances, prints reimburse- 
menl checks Comprehensive reporting and 
discrimmation lesting Menu driven, sample 
legai documents, 30-day money back guaran- 
fee Single company $495, mulliple $1995 
Interval Software 

PO Box 592 

Centerville UT 84014 

801-224-9827 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managenal reporting requirements 
of not-for-profit and governmental organzations 
The System features mulliple fund and fiscal 
years, user defined reports and six levels of 
account coding Modules offered GL. WP AR, 
Payratl, Encumbrance, Expenditure Budget Reve- 
nue Budgel and Lotus/DBase Interface MIP FAS 
(3 available tor [BM XT and compatibles. 
MICRO INFORMATION PRODUCTS 

505 East Hunlland Or, Suite 340 

Ausfin, Texas 78752 

(512) 454-5004 1-800-MIP-FUNO 


DEALER DPPORTUNITY 

The PYRAMID SYSTEM is the new standard in 
business management and accounting soft. 
ware Comprehensive. inlegraled easy to learn 
and use power of data processing with freedom 
of word processing Sattware consultants, don't 
muss this opportunity call for your com- 
plete demo diskpak today! 

INTEGRATED LDGIC SYSTEMS Inc 

32 Edgeston Road 

Akron, Ohio 44303 

(216) 434-4163 
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Get the power of the hour. 


to vanish each billing period. It can help you increase your 


T imeslips 111 can track, bill and analyze all the hours that used 


hillable hnurs by as much as 25%. 
It’s got a built-in memory-resident stopwatch, customizable bill 
formats, full accounts receivables and a custnm report generator. 
Timeslips Il] even produces client mailing labels, rolodex cards and 


filefulder labels. 


There's also an entire family of Timeslips III products, including 
an accounting software link, a network version, even a spell checker. 


“A Jewel OF A Billing 
Program” rated 9.3 by 
INFOWORLD. 

Look for Timeslips II] 


at software dealers nationwide or 
order directly for only $299.95 at 


Timeslips Ill 


1-800-338-5314, ext. 44 (in MA, 508-768-6100). a 


North Edge Software 


239 Western Ave. 


Essex, MA 01929 


CIRCLE 599 ON READER SERVICE CARD 


PINMAP™ 

Create old fashioned pin maps on your PC 
Plot your ZIP: based data using colored dots on 
aUS map Use your mouse lo ZOOM and LOOK 
at data values and city names Deline custom 
AREAS Easy. yel powerful For EGA, 
VGA $750 complete Call or write for 
samples 

HAWTHORNE SOFTWARE COMPANY, INC 
PO Box 35 

Hawihorne NJ D7507 

201-304-0014 


a Pa | 
@ BUSINESS PROJECT 
MANAGEMENT 


Do-it-Yourself 
Business Plan 


Tim Berry's Business Plan Tootkil for 
PC or Mac, pratsed by Int, Home Office, 
Bunkers Monthly, Corporate Cash Flow: 
™,,.well thought-out, clearly writen... | 
includes all the spreadsheets you need, 
designed 10 provide all the standard 
analyses such as multiyear profit and toss, 

‘Tato analysis, sales forecasts and the like 
+ Some Impressive graphs ... a great 

buy.” Wath fully-linked financials, sample 

» plan, text files, and manual, $99.95 


| Palo Alto Software | 


(415) 325-3190 
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@ COMMUNICATIONS 


MULTIUSER ONLINE INFOHOST 
You can now place a database of services and 
goods on-line using your PC, and allow up to 
32 simultaneous users fo dial in to your PC, 
accessing information, leaving messages, and 
Making purchases via modem IntoHos! fea- 
lures a customizable relalional database thal 
can be adapted lo a variety of applicalians 
Free Online Demo (201) 286-7792 (Modem 8/1/N) 
A-COMM Electronics, Inc intoHost Group 
TEL (201) 288-7685 

FAX (201) 288-1801 


MULTI-LINE PC-DDS B8S 

You can have up lo 32 users on one computer 
wilh NO LANS or OOS extenders TBBS 
fequires only OOS and lets you cuslomize a 
secure, reliable, full leatured information sys- 
lem You can mix local and remote lines al 
speeds up lo 19 2kb Cait now lor full details 
and access {0 4 demo system 

eSoft Inc 

15200 East Girard Avenue, Suite 2550 

Aurora, Colorado 80014 

(303) 699-6565 


ChipChat for 0S/2 

Get your computer chips chatling with the rest 
of the world ChipChal is stute-of-Ihe-arl com- 
Municalions software tor OS/2 Presentation 
Manager ChipChal does fite {ransfers, terminal 
emulations, and electronic mail in a “win- 
dowed” OS/2 environment 

CAWTHON SOFTWARE GROUP 

24224 Michigan Avenue 

Dearbom, Michigan 48124-1897 

Phone 313-565-4000 











mi COMMUNICATIONS 


BARR High-Performance 
RJE Workstations 


BARR RSE products transform 
IBM PC, PS/2, and compatible 
computers into versatile RJE 
workstations for communicat- 
ing with mainframes. 
Features: 
muluple printers 
unatiended operation 
print speeds over 6,000 Ipm 
electronic forms management 
line speeds to 128,000 bps 
dial-up or dedicated lines 
LAN gateway service 
easy to lear and use 
menu-driven 
nine-track tape support 
advanced file transfer 
intemal synchronous 
modems; 
201C, 208AB, V.32 


Mainframe Protocols Supported: 


SNA RJE with SDLC, Token 
Ring Network, or four 3270 
sessions, 


HASP BSC mutltiteaving 
3780 and 2780 BSC 


BARR Systems, Inc. 

4131 NW 28 Lane 
Gainesville, FL 32606 
800-BARR-SYS or 
800-227-7797 
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» = 
i CONSTRUCTION 


FREE ESTIMATING 
SOFTWARE DEMO FOR 
SMALL BUILDERS 
& REMODELERS 


Precision Estimating Light is brand 
few spreadshect-based estimating 
sofeware that combines powerful 
features in an casy-to-use package 
Complete with 400 ttem database, 
you'll be esamating more 
accurately immediately Call today 
for the free demo and literature ~ 
503-644-8155. 


VAI <t 
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CONTROL YOUR JOB COSTS 

With our PC Contractor job cost accounting 
system The Complete software for contractors 
incl Payroll, Receivables, Payables. Job Cost & 
General Ledger Everything you need lo lower 
overhead, Inm job costs & improve your cash- 
flow $1595 incl FREE phone support & 30 Day 
Money Back Guaranlee 

Teump’s Sottware Services, Inc 

209 South Main Street 

Crown Point Indiana 46307 

(219) 662-9395 








CONSTRUCTION ACCOUNTING 
Comprehensive. affordable software for build- 
es and contractors Job cost, billing and 
draws, payables check wnting, purchase or 
ders, discount and retention tracking all in one 
package—$795 Reviewed and approved by 
Nalional Assn of Home Builders Also avai!- 
able General Accounting and Payrol! 

YARDI SYSTEMS. INC 

813 Reddick Street 

Santa Barbara, CA 93103 

805-966-3666 


@ DATA BASE 
PAM DATABASE 


*Program Automated Method* 
TRY it! You Ul LIKE is!? 
5. Develop and Run Customized Monu-Driven 
Applications in only 250K RAM 


1 Advanced Rotational Capabilties Link 
Databases without Common Fotis 


© Automatic indexing for Fast Data Retrieval 
© Supports up fo 35 Databases per Application 
FL Report Writer includes 96 Conol Levels 


*** Four Models from $49.00 *** 
Software Composers, Inc. 
4500 Newcombe Drive 


Plano, Texas 75093-3913 
(214) 985-8018 


EASY to USE 


*Call for Believable Detalis* 
*Demo Available*Deaiers Weicome* 
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@ DATA TRANSFER 


UNIVERSAL OATA COMPATIBILITY 
Cresstile—An intelligent, seamless. interactive 
data link for OOS-based applications including 
spreadsheet database and vertical market pro- 
(yams @ Capture any data @ Select only the 
fields and records fo move @ Move data easily 
to another application $14995 All charge 
cards 60-day money back guarantee 

Saxon Systems, Inc 

18007 Kensingion Ave 

Cesntos, CA 90701 

{213) 404-4030 


—_ 


DICTIONARY 


@ DATA ENTRY 















= Menu-dnven 

* OCR compatible 

¢ Export ophions 

* LAN module 

Excellent product support 
* FREE DEMO DISKETTES 


CIRCLE 755 ON RI 


DATA ENTRY sorwas 


HEADS-DOWN data entry and 
TWO-PASS verification. 
Fast and powerful, of course. 
but more Importantty. 
extremely easy to use. 
Paint the screen farmating 


in minutes. Fully menu driven. 
A a edit language. 


Ke) 


Com Motch re, 
Woodway, WA 










7 tat 
206/776-6443 
000/386-0203 
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KeyEntry Ill 
Using dedicated, on- line or older systems? Let 
KeyEntty Ill, the most widely used system IN 
THE WORLD, show you the fui? polential ot PC- 
based data enlry UNMATCHED features and 
capabilities Supports networked and sland- 
alone PCs Call today tor complete Evaluation 
Package! 
Southem Computer Systems, Inc 
2732 Seventh Avenue South 
Birmingham, AL 35233 
(800) 533-6879 of (205) 251-2985 


@ DESK TOP 
PUBLISHING 


DATALEX, INC. (900) 962-6898 « (415) 362-4466 * 


REPLACE iid! macaid SYSTEMS . 


e%e 
. 











ee) ee 
DATA ENTRY SYSTEM 


RODE/PC is the highest quality dat 
entry solution available and has been 
sclected as the ultimate data entry 
solution by the US Bureau of the 
Census, I'S Army, US Navy, New York 
Stock Exchange, General Motors, EDS, 
Dupont, Exxon, Texaco, Olivetti, and 
thousands of other large and small 
businesses, universities, and gowem 
Ment agencies 

Full evaliation kits are available Catt us 
todas to discuss vour data entry plans 


DPX. oor oi ess 


AMS Calbtestinas Ave Seta AL 
Palettes Caldera 9etan 15 324 8195 
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m@ DESKTOP 
PUBLISHING 


Optical Character Recognition (OCR) 
PC-OCR™ soltware converts printed typed 
documents into editable text files lor your 
desktop publishing system Supports HP Scan- 
Jet, Canon, Panasonic and most other desktop 
scanners Pre-frained for many popular lonts | 
and trainable to read wrivally any typestyle. | 
inc) loregn fonts Reads proportional text, 
Tnatrix printer oulpul and Xerox copies $385 
Check/AMEX/VISA/MC/COO i] 
Essex Publishing Co | 
PO Gox 391 

Cedar Grove. NJ 07009 

{201) 783-6940 














MILITARY ART | 


ArmyArt- + NavyArt- + AirArt- °° 


Ordera: 600-441-1228 
Inte: 013-662-3668 





$129 85 ea + $4 sh 
Visa e Mastercard 


Storm King Tech = 37 Dragoon « Leaverrworth 105 tra? 
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Instant Access to Dictionary Definitions 


instantly pop up dictionary defimbons from your word processor with a single keystrake 
Inducte!'s Micro Library Series grves you electronic equivalents of complete dictionanes from 


mayor publishers which will run on your IBM XT, AT. or compatible Products include Funk & 
Wagnall’s Standard Oesk Dictionary $79.95, The Concise Dictlonary of 26 Languages 
$49.95, and six technical dictionanes from McGraw-Hill $49.95 each Available on STD of HD 
§ 1/4° or 3 1/2" diskettes (408)666-016 in CA or (800)367-4497 FAX(408)243-1762 





5 





| 
PERSONALIZED FONT CARTRIOGE | 
for DeskJef, LaserJet and compatible priniers 
Place your Signature, Letterhead, Logo and Mix 

& Match fonts from our library of hand tuned 
bil-mapped fonts. Let 7? reduce your printing 

cost by printing your Letterhead. Text and 
Signature all at the same time Save Time 
Money & gel constant professional looking — | 
documents, Call for inlo 

Innovative Type. Inc | 
13 Farmew Circle 

Groveland, MA 01834 

(508) 372-7046 
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) Pr rumow away your | AWAY — — 
COMPUTER MANUALS! 
Learn popular software progtams with: 
VIDEO INSTRUCTION 
TOOLS 


FOR BEGINNERS 
Lotus 1-2-3 (4-1/2 hr * . DOS for Hard Disks ° 
WordPerfect 5.0 (5 hra} * . 
DOS 3.3 (4-1/2 hrs} 


@ ENGINEERING 


SIMULATION 

GPSS/PC 1s a full-power version of GPSS the 
Most popular maintrame simulation language 
Specifically designed for interactive use on to- 
days high-speed microprocessors. it is loaded 
with feaiures such as interactive graphics and 
animation Using GPSS/PC, you can predict the 
behavior of complicated real wotld systems. 
MINUTEMAN SOFTWARE 

PO Box 171/B 

Stow, MA 01775 

800-223-1430/508- 897 -5662 Exi 316 


ARCHITECTS ANC ENGINEERS 

The AEMAS system 1s designed for Architects, 
Engineers & other firms where monitoring pro- 
fect costs 1s required Modules include Job 
Cost, Payroll A/P, AMR, Invoicing, Personnel 
Scheduling. Report Generator and General Led- 
get Runs on DOS, XENIX & NOVELL 

DATA. BASICS 

11000 Cedat Road Suite 110 

Cleveland, OH 44106 

(216) 721-3400 


ee en eee | 
@ ENTERTAINMENT/GAMES 


dBase M+ (4 hrs) *.. 


Aidus PageMaker 3.0 (3 bra 


MultMate Advantage Il (4 hrs) ¢ .. 199.98 


* Ask about receiving one Continuing Education Unit (CEU) for each. 
These ‘Studio-Quality’ Video Training Courses are self-contained training guides. 
which demonstrate every command in a given software package, while showing 
the computer screen and keyboard simultaneously. Money-Back Guarantee! 


PRODUCT INFO & COMPLETE BROCHURE 
1-800-537-1641 


Dealer/Quantity Discounts Available * Major Credit Cards Accepted 
Micnart Hacverson & Associates 
1313 Newburgh Road » Westland, Michigan 48185 


(313}729-0325 « FAX 
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13} 729-0238 
CARD 








Bilingual Power! 


The Language Assistants™ are 
teady to help you translate, 
study, and write in Spanish, 
French, German, or Italian. 
You can pop-up help from 
within a word processor. Or 
use an Assistant as a handy 
stand-alone reference. Each 
Language Assistant features: 


On-line Random House® 
bilingual dictionaries 
Complete conjugations for 
over 2.000 verbs 
40+ grammar help topics 
An easy accent entry utility 
Replace Word-for-Word to 
translate each word 
Only $49.95 cach. $3 shipping. 
30-day money-back guarantee. 
MICROTAC SOFTWARE 
4655 Cass Street, Suite 304 
San Diego, CA 92109 
(800) 366-4170 


BSc & MS in COMPUTER SCIENCE 

The American Institute for CS offers an in depth 
Correspondence program to earn your BSc & 
MS degrees in Computer Science at home BSc 
sub covered are MS/00S. Basic, Pascal. C, 
Data File Processing. Data Structures & Operat- 
ing Systems MS program incl subjects in 
Software Engineering and Ai 

AMERICAN INST for COMPUTER SCIENCES 
1704-CO 11th Avenue South 

Birmingham, AL 35205 

TOLL FREE 1-800-872-AICS 


TUTORIALS, COLLEGE COURSES 
Stepman’s Training Guide describes every low 
cost source lor you or your stall to obtain 
computer-related Iratning Every kil video and 
diskette that exists (some eain credits) Every 
correspondence school Plus specialized hard- 
to-lind training compames Many courses fill 
quickly Rush $5 check payable to 

Stepman Connection 

109 Minna Streel, Suite 147 

San Francisco, CA 94105 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PC MAGAZINE NOVEMBER 14, 1989 


The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Wow Sold in ail 50 states and 17 Foreiga countries! 


© Store Past 1000 Winning Lottery Numbers and Dates! 

© Track as many State or Intemational Lottery Games as you want! No Limit! 

© Produce EXPERT Trend Charts to Identity Those HOT and DUE Numbers! 

© Analyze Hits 4 ways Gell Curves. Recency, Percentages, Frequencies, MORE! 

© Produce STATISTICS for ALL Numbers You Play — NO Randomuzing Here! 

© Select Numbers to Play 5 Ditferent Ways! You Choose what YOU Like Best! 

© Check Your Bets For WINNING Combinations! Record ALL Systems Played! 

© Store up to 2 BONUS NUMBERS (Play all mternattona! gamest) 

© We include Lottery Osta Base for State Game of YOUR CHOICE (Please specify}! 
« Print Charts, Statistics, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 


No other lottery software package provides all of these features! When we say complete, 
WE MEAN COMPLETE! Easy to use MENU ORIVEN SCREENS. Pnnter and Color Montor 
recommended but not required for use Ali wheeling systems and program features take 
onty SECONDS to complete! Detailed Lottery user manual included Why pay more for 
less? Use our Years of experience with Your computer advantage! 

PLusI™ 


The 50 SYSTEM LOTTERY WHEELER .. . 
‘SO NEW wheels PLUS the abitity to add your own favorites to the system! Use 
“Stand Alone” OR link to the Tracker Data Base {o axtract those HOT and DUE 
fumbers! Circle reader service card for more information! 


Don't Hesitate! Place your Order Now! 
onty: $39.95 pus sz 00saH 


SD GB) mac teoesaeaeoe 


Entertalnment On-Line®, Inc. Po. ec: 553, Dept PC. Westboro, MA.01581 


The PREMIERE Lottery Software and Audio Products Company 


‘MC, Viea and MO orders ahupped withen 1 week Please allow 2 weeks tor Personal Checks. 
MA Residents add SM salestax 1989 Enterianment-On-Ling”. inc 
Order Direct or see Your Local Software Dealer 
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For (BM PC, XT, AT PS/2 & Compatibles 
World's Largest Distributor 
Now-Same Day Shipping 


Volume | 


$1195 
Volume It pes 


$11.95 ppd 


Volume IIL .. $16.95 ppd 


° aie fl! thru M9. ne ae 
Catalog Disk. . . 95.00 ppd 
heck or money order accepted” 
Forelgn orders & 3.5 orders add $100 per dish 205%, 
AOS @ P.O. Box 106-PC_@ Marion CT Liane 
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. eg™ 
Side Split™ The Professional Desk Top Comedian 
[For IBM PC, XT, AT PS/2 & Compatibies) 

Memory Resident Software ® Hot key over 1,000 jokes, witcisms and insults & 
Plus. Side Spit-Gross featunng outrageously tasteless humor © Pop-up 
windows work with or © Hard disk needed 
. $2995+S3SH 

$2995 ¢$35H 
. $4995°S3SH 


Sde Spit. 
Side Spit-Gross | 
Both Packages t, 
VISA MC TOLL FREE 1-800-383-JOKE ¢ Checks or MO Accepied 
dMax Inc * 134 West 32nd Street Suite 602 # NY, NY 10001 
MAKE YOCR PC FUNNY! 
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@ ENTERTAINMENT/GAMES 


For IBM PCs ond compatibles with 3K RAM 


COMIC RELIEF AT ANY TIME WITH 
THE PUSH OF A BUTTON. 


The Computer Comic 
brings hilerious new 


funniest writers to 
your computer screen. 


KEYBOARD = Credit card 


THE 
COMP’ 


jokes from Hollywood's (° read 


M 


Jeke dinpleys in pop-up window 
when computer is turned on 


Tosteful adult topics 


Single leystroke dccest—even if 
you're in another progrem 


Simple oe 


sales: 1-800-289-8773 


Cc 
I 


7 doys 0 week, 24 hours odoy EY Qi REE | wien | 
30-day maney back guarantee 


$24.95 Plus $4.95 sheppmng ond handling 
PAY BY CHECK AND SAVE $4.95! ... 


Keyboard Comedy, PO. Box 13192, Dept PC, La Jolla, CA 92037 


COWEDE 





SPORTS HANOICAPPING SOFTWARE 
S$SWIN with horse racing & greyhound hand- 
icapping soltware $32 95, $52 95. $67 95. 
$77 95 each Up to 17 entnes analyzed class, 
speed. times, odds, Irack. post, stretch, & 
finish Pro Football, Baseball, Basketball Soft- 
ware- $5295 Handicap races & games in 
minutes MC/VISA accepted Free info 
SOFTWARE EXCHANGE 

PO Box 5382-PC 

W Bloomfield, MI 48033 

(313) 626-7208 Order 1-800-527-9467 


@ FINANCIAL 
pie ten you must be accutate! 


| 





Adopted worldwide 

"by over $000 Attomeys, CPA’s and 
© over 1000 financial Institutions! 
GC Loan Amortiretions 


c 
# 
g 
g 
i 
& 


t 
LE ) °S 
O  sssb0 Garfield - 61, Fraser. ich 46n0s = 
1 Seeeestacirieneterrne. 2 
1 1 


CA residents odd 7% soles tox (Pay $2 70) 


@ FINANCIAL 


METASTOCK 


PAGFESSIONAL 
ot 


stors *29 5 
Choice Demo Disk-—$5 


Perform sophisticated technical a 

stocks, bonds, commodities, mutual funds, 

ti LA Features armed powers 

windows, 40+ pr rammed tt ed nats 

user formulas, Fok iter te 

ieee plus much more ( Compatbye wth 
data sernces. For complete literature, call 


1-800-882-3040 


EQUIS International, Inc. 
Box 26743 SLC. UT 84126 (801) 974-5115 





**THE MORTGAGE ANALYZER** 
Bi-weekly morigages are the hottest concept in 
money mgml Money & USA Today claim thal 
thousands a! $§ can be saved aver the lite ot a 
loan W/O refinancing ot add'l pymts Analyzer 
compares bi-weekly wilh presen! pian A must 
for the money conscious Great for ARM's & 
other loans 3 5/5 25 disk $30 
KLN Sottware 
PO Box 3075 
Shawnee, KS 66203 
COO orders call 1-800-825-0192 Ext 573 
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Marketplace 


2nd Color 
Option Available 





@ FINANCIAL 


ANNOUNCING THE NEW $35 
MONEY MANAGEMENT SOLUTION. . . 














MONEYCOL 













Dept. M 
375 Coltins Rd NE 
Cedar Rapids Inwa $2402 


LOAN PLUS 

Fully menu driven! UserFriendly! Organizes all 
phases ot Loan Processing Easy lo lrack pay- 
Tents Processes five types of Loans, including 
Rule ot 78 Produces Amortizalion Schedules, 
Payment Receipts & Invoices, Late Notices, End 
of Year Statements, Loan Collection Report, 
Labels etc PC/MS-DOS/256K FREE OEMO 
Operating System $695 

ADVANCED PERFORMANCE lnc 

t/o Vickery Sottware 

107 Court Sf 

Pickens, SC 29671. 803/878-2100 


@ FLOWCHARTING 


WINDOWS FLOWCHARTER $79 
RFFlaw Is a protessional drawing lool tor flow- 
charts & org charts {requires Microsoft Win- 
dows), 75 shapes automatically adjust in size 
Move, copy delete groups of objects 7 levels a! 
pom Move tlowcharts to other applications via 
the clipboard Supports printer cartridges and 
soft tonts Call tor free trial disk 

RFF ELECTRONICS 

1083 Banyan Court 

Loveland, CO 8053B 

303-063-5767 


GUARANTEED. 


NFS 1s CPA designed, cayy-to-use, menu-dnven with 
on-line help. and requires no accounting expe! 
ith which MONEYCOUNTS . , 


splay lion screen Yo | 
heck: manages mail lists — prints Inbels and } 
MNiputes inicres! rates and 
a ulation s hedutes 
@ Estimates » onal income Lax Pr des password protechion & much more. 
a day money buck g guarantee (excluding shipping) 
Far Same Gay Shipping 


VISALMC COD ORDERS CALL 


He 800-223-6925 








reounts ba 








nce You'tl appreciate 


d credit cards 
r teal results 
Ne Nel worth), 510 
nd bar chart 








¥ 395-7100 PAX 7)9 395-0217, 
joney order payable to 


@ FLOWCHARTING 


BETTER FLOWCHARTER 

Know before you buy! EASYFLOW ts the superb 
flawcharting program chosen by over 50,000 
users, and very favorably reviewed In the March 
10th 1987 issue of PC Magazine See the 
“index to Advertisers’ under HAVENTREE fo 
find our large display ad in this issue Now 
available wilh 30-day MONEY-BACK guarantee 
HavenTree Software Limited 

Order Desk 1-800-267-0668 

Information (613) 544-6035 

Telefax (613) 544-9632 


THE SHOWCASE 
FOR PRODUCTS AND 


SERVICES IN THE 
IBM STANDARD 
MARKET .. . 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


Complete NAPLPS/Videotex Sulte 
Futly ANSI X3 110-1983 comptiant Window 
view and muthple concurrent device support, 
Orivers for CGA, EGA, VGA. (CB, TARGA 
Hercules and many others VISA 

@ MVOI - developer's decoder toolkit $295, 
© MGE - graphics editor $195 
© Personality + 111 - terminal emulation $95 
MICROSTAR SOFTWARE LTO 

34 Colonnade Rd N 

Nepean, Ontario K2E 76 

US 1-800-267-9975 Can 613-727-5696 


RAINDROP™ 


\Slides From Your PC 


We want your business. And well prove it! 
We offer the best sermce available Experts in 
Harvard, Freelance, Pixie and Mirage on staff 
1o serve you Free Federal Express ship- 
ping Tolt-free Customer Service And if you 
should make a mistake, we'll reshoot your 
shdes, free Call today, and say “Id tke 

to try your service Free” 


1-800-222-2592 


RESEARCH 


ir 


Accent Presentations, Inc. 


12780 High Bluff Dove, Ste 250 + San Diego, CA 92130 


~CoPlot 


ene Graphies Software 


{ 


| 


Z 
? 
5 


, LORI: is pat” of 
for scents. and 
CoStat 
CoPlot - f 
for teonsical Srawings. 
wate x $it9 t ee 
; Sohn Dvorak anys. “font fer the tow 
Brice fou! you, Ws 5 eacellent soflware,” 
é CoHort Software (415) 524 9878 
+ °C, Box 1149, CA 947: ot 
(irs ac was c CoP ye 
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Power Pack Your PriSC Key! 
Grafplus™ banat compatible 
turns any 1BM or 

graphics application into a powerful 
communicator by printing exectly what 
you have created on your computer 


screen. 
@Link into Pagemaker or Ventura 

@ Scale the Image to sny site 

° Poa Beer. black-on-white, white- 


one! 

@ Print vertically of horizuntally 

© Work with virtually any bit-mapped 

dot matnx, laser or inkjet printer 

@Limkable(OEM versions available 
Jewell Inc. 
4740 44th Ave SW Suite 203 
Seatile, WA 96116 

1-000-626-2828 ex. 527) 206-937-1081 


GRAPHIC TOOLS LIBRARY 


XGLUS: Fast Window vp, thick lines and 
arcs splines, figure drawing Lill, text scale, 
rotate align. keyb, mouse Animation $75. 


SCANPRO: Images Capture, irom TSR and 
your program hiple image ( PCX _KPS, 
KPC) lormats EMS support Fast Bitmap 
ree Cut Copy Paste and more Auto 
scale Rotate, Skew Mirror. Stencil and Tile 
iit iienats Image data base compaible wi 


PC-VDI: Complete Graphics Qutline tilable 
fort factory Text at any angle and swe No 
Zagged lines Plots, charts, curve tit $395, 
ALL: ANSI compat reer, ra at 
Hercu_ to Super VGA MS 
QuickBASIC. 


NOVA INC. 
PO BOX 68976 Schaumburg, IL 60168 
312-882-4111 
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DYNAMIC GRAPHICS LIBRARIES! 
Contour, Bar Pie, X-¥, Log & 30 FISHNET 
Graphs are autoscaling Dynamic 3D motion of 
models Fas! potygan till Wrile 1 routine to 
support CGAVEGAVGAHerc & Ool Matrix’ 
Laser‘Plotters at full resolution Print screen 
NO ROYALTY For Basic. Fortran & C Begins 
$140 + $30 Sic 

CHIRP TECHNICAL SERVICES 

PO Box 551 

Del Mar CA 92014-0551 

(619) 632-9510 


PC-KEY-DRAW & HyperDraw 

New Ver 37 combines CAD paint slide show 
hypertex! database and graphic OOS intertace 
in one complete fast and easy to use graphics 
Program Special with ad $90 for complete 
package including prinied manual interactive 
tutorial, support & more! ($15 shareware trial) 
MC/Visa/chk‘COD 

OEDWARE 

PO Box 595 

Columbia MD 21045 0595 

(301) 997-9333 FAX (301) 997-2143 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 
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FAST, compact PrtScm Utility tor end users 
AND devetopers Hardcopy as fast as 10 sec 
Average binary size~ 6kbyte 12 video graphic 
stds Scale, rotate, colorized & more ‘CALL’ 
from user written programs Complete 9 & 24 
pin dot matrix, ink jet & laserjet library $39 95 
RAINBOW TECHNOLOGIES 

B106 St David Court 

Springfield, VA 22153 

703-440-0064 


3 FREE SLIDES FROM YOUR PC 
COMPUTER SLIDE EXPRESS 

Converts your graphic tiles into 4000 tine full 
color fides. overheads or printouts All popular 
Programs supported 24 hour service by mo- 
dem or disk As low as $6.50 Call or FAX tor 
your FREE valuable ($27 00) coupon and FREE 
48 page calalog 

Visual Horizons 

180 Metro Park 

Rochester New York 14623 

Phone {716} 424-5300 FAX {716) 424-5313 


EGAD Screen Print 

Prints contents ot VGA, EGA, CGA displays on 
variety of printers Uses color capabilities ot 
printers such as Star NX-1000 Rainbow Crop 
box lets you print any region of the screen 
Enlarge graphics 1 to 4 times Setup program 
for picking prinfer colors, etc Call or write lor 
tree calalag 

Lindley Systems, 

4257 Berwick Place 

Woodbridge VA 22192 

(708) 590-8890 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsoft Fortran’ 
Pascal, R-M, Lahey callable routines Graphics 
primitives, total 2-O plat support, 3-0 plots and 
solid models VGA/EGA Hercilles mono sup- 
port HP/H} plotter? PLOTMATIC Laser, dot 
matrix printer? PRINTMATIC $135 ea Any 2, 
$240, all 3. $340 Ask aboul our 15 tonls 
MICROCOMPATIBLES INC 

301 Prelude Orive Dept PC 

Silver Spring, MD 20901 

(301) 593-0683 


PO Box 13028-M © Salem, OR 97309 
Phone. (503) 585-6242 
CIRCLE 770 ON READER SERVICE CARD 


Diet Analyzer/Recipe Book 

© NSL Diet Analyzer—tdeal lor weigh! contrat, 
menu planning, special diets Tracks calories 
cholesterol, lat, liber + 20 others for 1000 
foods plus 100 exercises $4995 Demo $5 
© Chef's Accountant—A new recipe and home 
manager $59.95 $250 s/h 30 day thal FREE 
CATALOG 

NATURAL SOFTWARE LIMITEO 

129 Pearsall Place 

Ithaca, NY 14850 

800-626-2511 607-272-D157 (NY) 


nw ei 
@ INVENTORY 


COMPLETE ORDERS 


Mandtes all azpects of your distribetershp. 
« Prospecting/lisi management 
* Sales order processing 
* Mull-Jocation inventory control 
« Shipping & receiving 
* Purchase order processing 
* Invoicing & accounts receivable 
+ Product senal number control 


* Prints sales orders, packing slips, 
vores and purchase orders 
+ FoxBASE+ source code available 


DOS $295; LAN $595; SCD Xenlx $695 
Free 30 day trial. 
You pay $25 User manual & Shipping 
MicroFRAME Corp. 
731 Elden Street P.O Box 1618 


Herndon VA 22076 
(703) 435-8167 
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***dFELLER INVENTORY *** 

A business inventory program written in modifia- 
ble dBASE source code The menu-driven pro- 
gram lets you locate lems by inventory name or 
number It keeps track of reorder points, ven- 
dors average cos! & other intormation 

* GFELLER inventory $150/Requires OBASE (Witt 
* FELLER Plus $200/with History & PO's 
Requites dBASE Ill-lII PLUS (lor stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming Mt 49849 

***(906) 486-6024"°* 





@ INVENTORY 


INVENTORY MANAGEMENT 
Stock-Master 4D, commercial grade system pro- 
wdes Stock Status, Purchase Order Wnling & 
Tracking Trend Anatysis, Quality Controi Report- 
ing Detail Analysis, Bill of Matenals, Mult Loca- 
fons and more Modular “mmcro” pnced & 
configured lo your needs Cobol Source available 
APPLIED MICRO 8USINESS SYSTEMS 











@ MAILING 
PROGRAMS 


PostWare for the 81G Jobs 

Fast, accurate PC software tor commercial & 
large volume mailers Corrects addresses & 
adds ZIP, Carrier Pie and ZIP + 4 al 81818 
records/hr Mail stream sorting af 14690 
fecords/min USPS certified at over 99% accu- 
fate Calculates postage prnts labels & bag 





} rr eal Ps tags Call for FREE brochure 
| wale ‘ Posialsoft Inc 
| (714) 759-0582 4439 Mormon Coulee Rd 
———— La Crosse, WI 54601-8220 
608/788-8700 (in WI) 800/831-MAIL (6245) 
@ MAILING 
PROGRAMS 
SUPPORTS ALL UPS FUNCTIONS SPECIAL REPORTS 
INCLUDES SCALE INTERFACE 5 EASY INSTALL-EASY TO USE 
MENU DRIVEN b $405 ~ MULTI USER $595 
DATA BUSINESS SYSTEMS ! 
| 11640 Coley River Cir Fountain Valley, CA $2708 » 714/662-3282 - FAK 7144562-1906 
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oe aa 
Wi MANUFACTURING @ MEDICAL 
pc/MRP PRACTICE MANAGEMENT 


pc/MRP can make lile easier by Iracking every 
aspect of your glowing concem c/MRP’s 
integrated modules include accounting sales 
purchasing, inventory, feceiving slockroom, 
bills-ol-materiais, invoicing/biling and 
customer/vendor address book pc/MRP inte- 
Qrales information trom each element ot your 
business into a unified package 

*Sm Single User Pkg $149 complete 

“Lg Single User Pkg $395 complete 
“Multiuser Package $695 00 Complete 
SOFTWARE ARTS CONSULTING 

(408) 248-6445 

Call for free Iteralure 


@ MEDICAL 
MedicAide 


Complete A/R Patent Billing System wih 
@ Billing Statements & Insurance Clams 
 Floxible Adwustments for Ease ol Use 
 Pracbce Mgmnt Reports with Graphs 
@ 99 Doclors & 99 Fee Schedules 
@ Word Processing with MailMerge 


| 













a 








$249.90 
~ 30 Day Money Back Guarantee ~ 


(602) 421-1287 
(015 Avennda De Patras Sule 3 
Casa Goines V 85222 
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MD VersaForm, the most tlexible patient ac 
counting and insurance claims package Pro- 
Grammable, fully customizable, includes com. 
plete database management system Customize 
feporis, files and screens Full source includ: 
ed LAN support Dealers wanted $995 lor 
single user Free Iterature & demo 

Applied Sotiware Technology 

591 W Hamilfon Ave Ste 201 Dept 99 
Campbell, CA 95008 

800-678-1111 ext 99 


STAT MEDICAL SYSTEMS 

STAT modutar systems grow with your medical, 

Genta! or ophthalmic practice 

$195 Base system patient data base recalls. 
feport generator letter water & more 

$395 Point of service lransachion processing 
(superbilfs financial reports, receipts) 

$395 Patient billing module (statements) 

$695 Aulomatic 3rd party billing  tallorable 
claim torms with ICD/procedure codes 

free Full featured demonstration disk & 

se*#9*630 day money back guarantee °****** 

GAMMA Incorporated 

Three Dundee Park 

Andover, MA 01810 

(508) 470-0080 





MEDICAL/DENTAL SYSTEMS 

A decade of service and the latest technology 
Practice management systems include paper & 
electronic claims, Superbill, patient ledgers, 
practice analysis, financial histories. appoint- 
ments, diagnostic database and much more 
Systems from $200 to $3000 Call or write for 
FREE information 

CA NIC 0 QUA, 

§$888 Yucca Trail PO. Box 2080 

Yucca Vatley, CA 92206 

(619) 365-9718 


@ MEDICAL 


COMPUMEDIC™ 

PROVEN Practce Management System-—in use 
8 yrs. Electronic claims AVR AVP.G/L, Schedul 
Ing, statements, insurance forms, practice analy- 
SiS word processing recall delinquent tracking, 
historical data FLEXIBLE! user designed forms’ 
reports Call for pricing Dental (DentalWare‘™). 
& Vetennary (VetLogic™) also avai) Dealer 
inquires invited 

DATA STRATEGIES, INC 

17150 Via Del Campo Suite 203 

San Diego, CA 92127 (619) 451-0480 


m@ MUSIC 


Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staft 


Complete Support 
Before ree and After Sale 


FREE CATALOG 
with Hundreds of MIDI Products 
MICRO MUSIC 5269-17 Buford Highway 

Atlanta G& 30340 (404) 454-9646 

Worldwide Shipping 


Introducing 
«Real Time MIDI Input 
«HP & Canon Laser 





(206) 462-1007 
1-800-426-2673 iccceprwar 
fap Temporal Acurty Products. Inc 
L BOO 320 NE foot Dotter WA SEIS 
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SONGWRIGHT IV 

Music Processor pnnts professional shee! mu- 
Sic, songs, scores wilh texl, chords symbats 
Compose edil copy record, transcribe play 
transpose to any key Bass/treble, multiple 
staves, all meters MIDI optional IBM/Epson/ 
Star printers, CGA/Hercules graphics $89 95 
LaserJet plus $30 Send tor tree sample output 
SongWright Software 

Route 1, Box 83 

Lovettesuille VA 22080 

(703) 822-9068 





@ MUSIC 


PC/Musicpake: 5249) 


Industry-Standard MIDI Interface 
and Sequenci ins Software froin the 
most respected nante 

an the PC Music 

business, 





va 
@ 333 5th Ave, Dept C, 
Pelham, NY 10803 (914) 738-4500 
Send for our free PC Music catalog 
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M@ PREVENTIVE 
MAINTENANCE 


Memory Minder 


Minder « the most comprehensive 
disk diagnostic program available for 
Mmucrocomputers Any operator can eclivate 
easily check the vital operating parameters of 
their floppy drives, including spindle speed, 
head alignment, read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use rt to align the drives without 
the use of an oscilloscope 
IBM PC, XT, AT program and manual $71 





Precision Alignment Diskettes sold separately 
S40 each. 525 40 track,5 25 80 track, 12 
MB AT, of 3.5" 80 track drives 


HA JEM Systems, Lid. 
15100-A Centeal SE 
Albug » New Mexico 87123 

308 1292-4182 
We accept MasterCard and Ysa 
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MAINTENANCE & INSPECTION 

An easy-to-use computerized method to organize 
Dperate and controt an effective preventive main- 
tenance system Applicable fo any type ot busi- 
fess of industry Full screen input and displays 
Plus function key help command Maintains his- 
torical data, creates work orders, and provides 
numerous reports For info write to 

PENGUIN COMPUTER CONSULTANTS 

PO Box 20485 

San Jose. CA 95160 
(408) 997-7703 


TEST DRIVE 

A complete Floppy Disk Drive diagnostic pro- 
gram Pass/Fail of detailed reports Can be 
used fo align drives Supports 360K-510", 
12M-5¥", 720K 1144-31" $99 for one 
format $149 for any two $189 for al! three 
Alignment disks included Money back guaran- 
tee We're sure you'll find FEST ORIVE to be the 
best FAX or call us for details. VISA/MC 
Mie Supher:. veveuprnert 

4100 Moorpark Avenue M/S 104 

San Jose, CA 95117 USA 

(408)296-4000 FAX(408)296-5877 





FAX 408-927-0570 





a) | 
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@ PREVENTIVE 
MAINTENANCE 


FLEET/EQUIP MAINTENANCE 

A preventive maintenance & report generating 
system for vehicles/equip that require periodic 
maintenance Some teatures Totally menu driv- 
en, Cosi per mite/hr reporis, PM reports, 
Scheduled maintenance reporis & waming, 
Service history Gas/Oi! history, Parts/Cost, Oil 
analysis results reporting 

RAM Systems tne 

224 Causeway Bivd 

La Crosse WI 54603 

608-782-8130 


Mi PROGRAMMERS 
TOOLS 


@ PROGRAMMERS TOOLS 





FT7L-EM/32 — Programs upto 4GB on your 80386 


Winner of PC Magazine's Technical Excellence Award’88 $895* 
FT7L-EM/16—Programsupto 15MBon your 80286 

Winner of PC Magazine's Technical Excellence Award'88 $695* 
F77L— The induntry leader. New Version 4.Oincludeseditor, 

linker, debugger, profiler, make, graphics, Weitek support $595 
Lahey Personal — The affordable FORTRAN with professional 

feawres. Pull ANSI77, debugger, linker, library manager $95 


‘Requires $195 DOS Extender 


For porting or developing, there is no substitute for a 


Lahey Compiler. 


Call (800) 548-4778. 


Lahey Computer Systems, PO Bax 6091 - Incline Village, NV E9499 
‘Tek £702) 831-2800 + Fax: (702) &32-8123- Thar 9102601256 
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Free SPF/PC 


interactive demonstration disk is yours for the asking! Try the 
only PC editor functionally equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2, Release 2; familiar com- 
mands, large file support and network compatibility. 


a 8 


Command Technology 
Corporation 


1040 Marina Village Parkway, Alameda, Ca. 94501-1041 
Phone: (415) 521-5900 FAX: (415) 521-0369 Telex: 509330 CTC 
= CARD 
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QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a packai 


your QB 


that lets you make 


memory-resident in as little as 8K of memory! 


Call Toll Free or write for detailed information with no strings attached. 
1-800-922-3383 * 404-552-0565 * CALL 9-6 Eastern Time 


MicroHelp, Inc. © 4636 Huntridge Dnvi 
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GOT TURBOS S? DON'T START 


Call 408-438-8608 


TurboPower Software ———___ 


P.O. Box 66747 


Scotts Valley, CA 
95066-0747 





losweill, GA 30075 





SOURCER.. 486 


COMMENTING DISASSEMBLER 


Source: . cteates detailed commented source 
code and hstings from memory COM ies or 
EXE Mes Grectly suslable for assembly Buit 
data analyzer and samulator resolves muftple data 
segments and provides detatied comments on 
interrupts and subtunctons 1 ports and much 
more New release supports 8068 87 fo B0G86. 
87_ 60496 and ¥20 V30 mstruchons Ophonal 
BIOS Fre-Processor « ates delavied com- 
mented listings for any BIOS “Sources is the best 
dsassembler we ve ever seen PC Magazine 
117 89 page 10) 
SOURCER 
SOURCER w BIOS Pre-Processor « 
ASMioo!*-Source Code Anatyzer $ 8995 
UNPACKER= Unpack EXE ties $ 3995 
‘S8H USAS3 Can Mea $10 Othe $15 CA Ros art Liz 

Toorder or recerve information pust cal! 

1-800-662-8266 
V COMMUNICATIONS 
3036 Tisch Way Sure BO2 Dept PC 
San [ove CA 95128 «1408! 296 4224 


$ 9995 
$139 95 
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FREE BUYER’S GUIDE 


Call of write tor your FREE comprehensive 
Buyer’s Guide which contains descrip- 
trons of over 800 sottware products trom 
more than 300 manutacturers, plus infor- 
mative articles by some of todays industry 
experts. Programmer's Connection has 
supplied the protessional programmer 
since 1984 with gual products by offer- 
Ing unbiased advice, low prices, last 
Gelivery and no hidden charges 


Programmer's Connection 
7249 Whipple Ave NW 
North Canton Ohio 44720 

seovee 800-336-1166 
800-225-1166 

216-494-3781 
216-494-5260, 
9102406879 

700 ON READER SERVICE CARO 





A simple, professional way to 
meet C programming needs. 


Record handling. comprehensive 
screen I/O, dato moving and much 
more Just some tunctons Get, Put, 
Lineinput, Window, Lprint, Mid, Lset, 
Kill, Chain Progrom with the ease 
BASIC ond Iho power ot C CCHTools 
for MS DOS MS C51, @C. @C2—full 
documentohon, samples diskette 
ond small memory module $42 All li: 
brories $108 Specify diskette size 

Chicago Cybernetics, inc 

§225 Old Orchard Road #1! 
Skokie, IL 60077 
Catlot Free 1800-448 5818 
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DIS-ASSEMBLING. DEBUGGING 

Code-Generator ($119) can disassemble COM 

EXE BIOS Device Driver RAM 

@ it can also simulate the program with the Irace 
Of go Command 

© record steps executed from Breakpoint to 
Breakpoint 

© even trace the program which DEBUG can't 
trace and the protected software 

Oval Sottware 

P.O Box 090-213 Brooklyn, NY 11209 

212-725-0528 











Opl-Tech Sort/Merge 4.0 
Extremely fast Sort/Merge program Run as a DOS 
command or CALL as a subroubne Unlimited 
filesizes, most languages. datatypes & filetypes 
Supported including Btreve and dBASE lI & Ill 
Advanced features include record selection, re- 
cord reformatting & much more! Call or wnte tor 
more info MS-DOS $149, 08/2, Xenx $249 
Opt-fech Data Processing 

PO. Box 678 

Zephyr Cove, NV 89448 

(702) §88-3737 


QuickBASIC Screen Hassles? 
Micromesh brings you MicroScreen, a FAST 
screen generator Using screens created with 
your word processor, editor etc , you may now 
manage EOI? order, REQUIREO input, AUTO- 
MATIC range checking, OATA type allowed 
Screen Colors, and more Only $4995 plus 
shipping (plus tax in LA) 

Micromesh Software and Systems, inc 

Route 11. Box 817 Suburban Drive 

Lake Charles Louisiana 70611 

(318) 855-2140 

QuickBASIC -Trademark of Microsoft Corp 


"} 





@ PUBLIC DOMAIN/ 
SHAREWARE 


FREE 
SOFTWARE 
CATALOG 


Low os St 50 / Disk 
Over 1000 "8M Software 
For tast sewice 
Wate to 


SOFTSHOPPE,INC. 


PO Eox 3678 
Ann Arbor “il 48106-3678 
+312) 761-7638 
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FREE 


IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


1000's of Great Programs 
Only $29? per Disk 
Carefully Selected 
Fully Tested 


Includes Exclusive 
2 FREE disk offer 


THE SOFTWARE LABS 
3767 Overland Ave No [t2 
Los eles, CA 90034 
Wite of Call (23) 559-5456 
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@ PUBLIC DOMAIN/SHAREWARE 


MegaB 
Mognae Hot og Bucts 









96 
SHAREBSS. 
Tech Asslatance’inta (405) 524-7496 

08 12368, Dept. LeOkia. Cy, OX 73157 
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IBM 


CATALOG 


72 PAGES! 
Software, Ribbons 
Labels, Books, Etc. 


Best Bits & Bytes S 


P.O. Box B225-M 

Van Nuys, CA 91409 
CALL NOW! 

TOLL FREE-24 HRS. 


1-800-245-BYTE 






(| The California Freeware 


Join Now! 
)  € $72.00 value, for the 
Introductory Pace of $29.95° 





Includes 

| + Diecounted Software - $1.00 of every sk 

| Good for any PC system fix or Match No Limit! 

| + Public Domain Software - Untapped Resouces: | 
Contains valuable information, plus a $15 00 

| Compaicerve vesow sed ($34 95 valva) 





|) Compatities. Macs Auge? Apgio #1 @ Commodores 
SE (000) 350.2189 Sp 


1747 E Ave Q. #C-1.Paimdaie CA 93550 
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MORE BYTES FOR THE $$$ 

We cafry only the BEST Shaseware/PD pro- 
rams in our library Many many new updates’ 
additions! Over 700 disks FULL at useful pro- 
grams, as described in our FREE 4D page 
(printed) catalog! As low as $1 50/5 25° disk 
and $3 50/3 5” disk! Orders shipped in 24 his 
MCAVISA 

BIG BYTE Software (was GLW Software) 

PO BOX 14008 

Arlington, TX 76094- 1008 

(Bt?) 265-2007 (24 hrs } 


f : P 
| j Fe06 camel 
tHats OVO" ad with Pride 
"More Bytoe for the Buck!" in © red i 
Over 2200 shareware & Public—-doma! 
pri vene ome pec on 
WHAT A SELECTI 
meee 0 Accoun ‘Database Systems! 
| te Personal rene coon Ble Languages! 
03> Utilities! (Diek, Printer, S teh, 
ad MUCH, luc more Ill “Cal for FREE CATALOG! 
sot» 1-800-999-0471 1-201-70.00 


TN 38187 fendre US. Canada, Puerto Nico, Virwin tobended 
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SELECTED SOFTWARE © 


Anti-Virus Utilities, Desk Top Publishing Art, Utiti- 
Hes, Spreadsheets, Word Processors, Engineering 


CONTECH Computer Corporation 
PO Box 397 Tarzana, CA 91357 


FAX: 618-343-6894 


and CAD, Database, Communications, Business and 


Financial, Graphics, Languages and Training, 
Sports, Games, Home, Music, Farm, Ham Radio, 


Computer Training, Statistics, Religion. 


Send $2 for compleie Software Catalog aincie 79g ON READER SERVICE CARD 


$1.50 PER DISK! 
(Buy 1 or 100} 


Bast IBM Sharew 
and epi Domain 
SOFTWARE 


FREE CATALOG 


BRIGHT FUTURES 


INCORPORATED 
P 0. Box 1030, East Windsor, CT 06063 
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@ REAL ESTATE 


L-PLOT... 

A Metes & Bounds program to plot/print plats 
of any scale- Any description- use Any mea- 
surement! Calc areas error at closure, plots 
mull tracts IBM/compat with monagraphics 
CGA of EGA capability $190 Dr send $15 tor 
feai working demo, refundable with order Visa/ 
MC/chk Free into 

LAN/SCAN, Inc 

PD Box 6863 

Abitene, TX 79608 

(915) 672-2901 


PC Magazine 
Marketplace 


2nd Color 
Option Available 




















@ REAL ESTATE 


PROPERTY MANAGEMENT 

Since 197B over 6.500 users ot our software 
have tound it comprehensive flexible and easy 
fo use We ofter systems to manage the tallow- 
ing types of properties CDMMERCIAL/ 
RESIDENTIAL / CDNDDMINIUM / HDME- 
OWNERS ASSDC /MINI-STDRAGE FACILITIES 
For more into and sampie printouts call 
REALTY AUTDMATIDN 

11365 East Shore Drive 

Hayden Lake, ID 83835 

(208) 772-3259 


MANAGEMENT & ANALYSIS 

* “Real Property Management’ $395/$595 tor 
fesidental & commercial properties and other 
bkkp'g Flags deling't tenants, prints budgets, 
checks, invoices & 1099S No retyping of 
recurring data * “Real Analyzer’ $t95 when 
deciding buy/sell, exchange, or refinance 
30 day money back guarantee 
REAL-CDMP INC 

PD Box 1210 

Cupertina CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 
Comprehensive software for managing residen- 
tial, commercial, condos, and more Three ver- 
sions Basic PM for owner/manager—$495, De- 
luxe PM for professional management—$t.195, 
Mult-User with Novell network compatibility— 
$2395 Includes check writing recurring ex: 
penses, G/L, management reporting 

YARD! SYSTEMS, INC 

13 Reddick St 

Santa Barbara, CA 93103 

805-966-3666 
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@ REAL ESTATE 


PROPERTY MANAGEMENT 
Full-teatured easy to use Property Manage- 
ment Software Programs provide features that 
exceed of ae comparable fo packages costing 
fen times as much The Landiord Plus manages 
upto tDproperties-$295 The Landlord Pius it 
manages up fo 100 properties-$595 Call to 
order of to receive more information 
SYSTEMS PLUS, INC 

$00 Clyde Avenue 

Mountain View, CA 94043 

800-222-77Dt 800-222-7707 in CA 


PROPERTY MANAGEMENT 
Rental-Ease New slate al the art property man- 
agement software Extremely fast and easy to 
use Everything ts included, tenant tracking, 
fepairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimate in property management $695 com- 
plete Free brochure. Demo $tD 

STRATEGIC DFFICE SYSTEMS 

688 North 500 West #6t 

Mt Pleasant, UT 84647 

800-942-6784 o: 80t 462-2130 


@ RELIGION 


Bible Study Tools 
that grow with you. 


The most comprehensive 
Family of Products for 
Bible study. Call or write 
for free brochure. 


BIBLE RESEARCH 
SYSTEMS 

2013 Wells Branch Parkway 

Ste. 304 © Austin, TX 78728 


1-800-423-1228 
Tech Support (512) 251-7541 





=NAS COMPUTER BIBLE ™= 
NEW! Version 2.1 
New American Standard 
The best of the best sellers 
For BM and 100% Compatibie 
«Instant word or phrase search. 
* Use saved verses with word 
ope or included text editor. 
cludes windowing, wild- 
carding & logical operators. 
Satisfaction guaranteed 
or your money back! 


Foundation Press 
P.O, Box 6439 
Anaheim, CA 92816 
(714) 60-6450 


$129.95 (CA anders add 6% tax) plus 
4.00 P & 
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@ RELIGION 


Bible Challenge 


An Exciting New Game For The Entire Family (1-6 Players) 
Test your biblical knowledge! “Bible Challenge" ls a “board styie" computer game with over 


Instant Bible Access 


a 


ONLY) | Ket! 


1500 challenging questions. Creat for parties and social events! Players can be divided into 
teams for bots of fun. laughter and fellowship! 
) ONLY $29.95 POSTAGE PAID 1-800-233-2139 
VALLE MART) SOPTWARE 1027 Cast Gunlague Aye “0 Chartesien SC 29805 


| 
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CHURCH SOFTWARE 


Discover for yourself why more churches are choosing PowerChurch Plus ® 
Try out the leading membership and accounting package 
Cail loday for your FREE tull-working DEMO. 





F1 SOFTWARE, P 0 Box 3096. Beverly Hills, CA 90212 
(213) 854-0865 


QUICKVERSE 
BIBLE CONCORDANCE 


QUICKVERSE BIBLE CONCORDANCE 1s a fast, easy-to-use too! lor general Bible PROSYSTEMS FOR CHURCHES ] 


study and in-depth research QUICKVERSE puts the complete text of the Bible at Integrated programs recommended by CPAs SALES MARKETIN' 
your ingertips, allowing you to backed by money-back guarantee Management a S G 
6 Inst arly rf zaleaiy wor or verse iP the cone Bible xj ; and accounting modules lo suit needs Easy to 
8 Search for phrases, combinations of words (in any order), or any word ina hist q] 
imei wa ceeeur eae teenie cen msl and pee, Mi yar conersors realy SALES ALLy" 
® Print verses ina variety of formats of save them to hile for export to your word accommodated Password protection buttl-in Software for Sales & Marketing Solutions 
processor. : ; backup Other exceptional features Affordable 
® Outperforms products costing much more Carries a 30-day money back Visa/MC Free demo SALES: TELEMARKETING: 
gttarantee (excluding shipping) ProSystems © Account Manag Co Call Lists 
© Lead Tiachng © Cal Reports 
G Deect Mail G1 Order Entry 
Gi Word Processing © Sctiping 
© Forecasting 


(Features listed are for IBM/Compatible, Macintosh version also available ) 1738 Elton Road Suite 306 
C1 Management Hopi & Staion 




















Four translations available, please specify version and disk size when ordering 
KyV S49 NIV $59 RSV $53 NKJV $53 Silver Spring, MD 20903 
Add $5 shipping/handhing Disk size 5 4) or 31/2) (add $3) 800-448-1474 201-439-1100 


Call or send Check VISA’MC or COD 





GF Product Analysie 
1-800-223-6925 Comal male 
J (th Canada Catt 319-395 .7300) 
Parsons Technology, Low price + Top quality = High Value 
Dept. M, CIRCLE 766 ON 
375 Collins Rd. NE, Cedar Rapids, \A 52402 READER SERVICE CARD 1-800-950-0190 


(BM PC & compatbien, LAN yrs, Seles Aly a 
tecdemark ot SAL, 0109 Crerokpe St Phila, PA 18118 
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THE SHOWCASE FOR PRODUCTS 
CLIENT & SALES MANAGEMENT SOFTWARE | & SALES MANAGEMENT SOFTWARE 
AND SERVICES IN THE { “Total Manager is one of the finest, the dest, of all sales and marketing 


IBM STANDARD MARKET. . . J amsbernens parecer may pre et ie very mace ew 


Worman, Business Marketin 
FREE 


‘Toualt 
Manager 
| DEMO__ 242.£. 7145S, Suite A101, Midvale, UT 84047_ 


—— 
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| Client Management, Telemarketing, Direct Marketing, Field Sales, Custom Reports, Lead Trecking, Profiling, Call Scheduling, Autodial, 
Followup Letters, Unlimited Notes & Contacts, Laser Interfece, Pop-up Windows, User-customizeble for eny Business, True LAN System. 
Box 531650, Grand Prairie, Texas 75053 


new! SaleMaker PIUS pce tan versions 1-800-433-5355 (214) 264-2626 
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12/22/87, Ver 1.5% 


PC Magazine Marketplace the ultimate target market! 
The brand specifiers who read PC Magazine don | have the thme to shop around, thelr onl concem 1s getting what (hey need as quickly as prssible 
They'll DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplace’ Direct Keaponvevtneplay Ad format represents a fast. ean, and cond effective met hed of product ac quisition, They know if witt have the products they need and the informatlon 
they want regarding price, volume discounts, specifications and deliwens If yuu think that vour business can benclil [rom the 700,000 brani specifiers who read PC Magazine — YOU RE RIGHT* 


So take DIRECT action and call (212) 582-5115 or (800) 825-4ADS 
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@ SCIENTIFIC 


GREAT GEOLOGICAL SOFTWARE! 
Over 60 programs lor petroleum, mining. fy: 
drology. academic and scientitic uses 
Gridding/conlouring tog plotting. plale fec- 
tonics, digitizing basemapping tesnary plots, 
steronets. cross sections, tots more LaserJet 
support, Macintosh toa! Affordable. $75 lo 
$2500 Call write of fax tor tree catalog 
Rockware Inc 

4251 Kipling Stree! Suile 595 

Wheat Ridge CO 80033 

903-423 5645 FAX 303-423-6171 


@ SECURITY 


i © Password Is a software program which 

secures your valuable data 

® Simple Installation, easy menu driven 
maintenance, requires no 
feformatiing. 

® Boot Simit option secures hard disk. 

® Password provides for up 10 100 users. 

*® The supervisor controls access to. 
protected directories with a single 


roke, 
*® Provides audit tral of user activity. 


* Password aging. 

* The option to create user menus. 
® Vitus detection, 

® Screen privacy. 

= Inieuder detectton. 





NASDEC International 

2704-85 Garry St. PH (204) 956-2798 
Winnipeg, MB FAX (204) 943-3702 
Canada RIC 45 


[(__— 


THE ULTIMATE PROTECTION 

Keep your software honest with 

@ StopView— Stop hackers, track your sott- 
ware. without copy protection ($250 00) 

© StopCopy Plus—Deteat ALL copiers, secure 
your software with transparent, option filled, 
copy proteclion ($450 00) 

Free demonstralion package available! 

BB! Computer Systems 

14105 Heritage Lane 

Stlver Spring, MD 20906 

Ph (301) 871-1094 FAX: (301) 460-7545 


SOFTWARE COPY PROTECTION 
@ tnstalls easily on your IBM-PC software 
© Deteats all disk copy software 

© Supports all Hard & Floppy disk lormats 
@ Requires NO special devices or disks 

@ Invisible to your end user 





Eval disk protects 2 disks $25 
Starter kit protects 100 disks $99 
L-Tech Corporation 


377 Route 17 South Suite 61B 
Hasbrouck Heights, NJ 07604 
(201) 288-1608 — BBS 201-288-8795(8/N/1) 





@ SECURITY 








|° 











"he world’s leoding soft- 
| wore monufocturers 
depend on Softguord copy 
protection systems Your 
FREE DISKETTE introduces 
ou to Superlock * — invisi- 
le copy protection for 
IBM-PC (ond compahbles} 
ond Mocintosh. 





rt 


(800) 842-9388 


SOFTGUARD SYSTEMS INC. 
710 Lokewoy, Suite 200 
Sunnyvale, Colifornio 94086 
FAX (408) 773-1405 
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HANOS OFF THE PROGRAM” 


PC SECURITY 


OPERATING SYSTEM SECURITY 


S, Srcnes subcacnes, Wak: prises and 


. Jock—sutomatic or manual 
* Log PC bool, program exec. file opens. 


* Prevents DOS FORMAT and most viruses 
* Onve A Boot Protection/Hard Disk Lock 
* IBM PC or 100% compatibie—O0S Va0+ 


Systems Consulting Inc. 
412-963-1624 


PO Max 111208 Pittabungh PA 13230 
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COPY PROTECTION 


Designed for clone compatibility & strength 
« Thwarts ALL Git copy Sottware 
« Protect any COM EXE wo Source changes 
+» Shut down Dedug Tracing & Oisassembiers 
« Supports all Hard & floppy Orsk lormats 
« Restnct or allow Network installs 
« Limit program use by Oate or #Executes 
+» Remotety reset installs Date or #Executes 
« No damaged media or 10 plugs 
For IBM & clones-$195 & up-Free info & Demo 
Az-Tech 
30S East Frankie 
Richmond, MO 64085 
(800) 227-0644 (816) 776-2700 
FAX (818) 776-8396 
CIRCLE 798 OM READER SERVICE CARD 
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With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
(Paratie! Port Interface) 

@ STANDARD KEY TAG 
Unlimited executions 

@ COUPON KEY TAG 
Limited executions 

@ DURATION KEY TAG 
Limited (days, hours, min.) 


F a onl 
tad _ 
— 


For Disk Security 
High Level Security 
@ PADLOCK II DISK 
@ SAFEGUARD DISKS 
@ COUPON DISKS 
{New Macintosh Version) 


For Hard Disk Protection 
* HDCOPY 


Low Level Security 
User tnatallable Protection 


* PC-PADLOCK 


The market is filled with copy 

prc .ection products which burden the 
user or simply don’t work. We have 
over 3500 satisfied software firms 
utilizing our aystems. The high-levet 
fingerprint has not required an update 
in over 3 years. 

Why should your vatuable data or 
useful software program become 
available in the Public Domain? 


Call or write for 
more information. 


GLENCO 
ENGINEERING IN 


SERVING TME SOFTWARE INDUSTAY SINCE 1979 


FAX 364-7698 
Telex 493-7109 
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BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powertul multilayered security Rapid decryp- 
tion algorithms Reliable security device trans- 
parent to PARALLEL or SERIAL port Compli- 
mented by tow cost KEY-LOCK™ multiteatured 
COMPU-LOCK™ including countdown, timeout, — | 
data encoding & multi-product protection 
MICROCOMPUTER APPLICATIONS 
3167 E Otero Circle 

Littieton, CO 80122 

(303) 770-1917 











Go SOLO 3.0} | 


Statistics plus excellent graphics 
In an easy-to-use PC 
For business, 


Call today °VISA or Mastercard 


BMDP 


STATISTICAL SOFTWARE 
1440 Sepulveda Blvd Suite 316 
Los Angeles, CA 90025 
(213) 479-7799 © Fax (213) 312-0161 
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StatPian W 

Only $179. Easiest to use statistics program 
available Statistics include curve fitting, 
Crossiabs, corfelalion, mulliple regression, | 
stepwise regression, ANOVA, I-lests, time- 
Series analysis, etc Graphics with printer out- 
put Handies up Io 30-000 data points Inter- 
faces directly with Lotus tiles Demo $10 

The Futures Group 

76 Eastem Boulevard 

Glastonbury CT 06033 

203-633-3501 | 
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(*+$5 ship/handl) 
me 


StatSoft 


STdaTa’ 


Stata 2.05 Mow Available. More stofistics, 

rophics ond an all-new monual Still onty 
$590. Quantity discounts avatloble. New, 
lower ocademic price. $20 Demo. Coll 


toll-free for more information. 


1-800-STATAPC 
Computing Resource Center 
10801 Notional Boulevard, Los Angeles, CA 90064 
(213) 470-4341 
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NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple 
feqression T-tests ANOVA (up lo 10 factors, rep 
measures, covariance). Forecasting Factor, clus- 
fer, & discriminant analysis Nonparametncs, 
Cross Tabulation Plots histograms, box, scatter 
stemieat Sort. Subset Transformations. Reads 
ASCII New graphics Pkg $59 

NCSS 

865 East 400 North 

Kaysville UT 84037 

Phone 801-546-0445 


KWIKSTAT 2.00 $49 

PC Week calls KWIKSTAT “Numbers Game 
Winner” (10/14/88) Easy, prolessional data 
analysis Users in over 20 countries Includes 
t-test, ANOVA, repeated measures, single/mult 
fegression, graphics, Chi-square. survival 
analysis more Keyboard, ASCII dBASEIII data 
entry $49 + $4 P&H VISAMC 

TexaSolt 

PO Box 1169-PCM 

Cedar Hill, fexas 75104 

214-291-2115 


High performance STATISTICAL SYSTEM 


STAIS? 


A powerful, elegant, and super-tast statistical package integrated with 
complete datamanagement and dynamic graphs Comprehensive selec- 
tion of descriphive, inferential, and exploratory statistics with forecasting. 
STATS+ features intelligent, two-way interteces to data from Lotus. 
Symphony dBlll+, and other programs For mora into took for our ada in 
moat computer journala, aak your deater, or contact StatSoft. Price $245 


Overseas olces AtatSolt of Europe (Hambur 
don UK! ph 0707271166 Hearne Software (| 
CIRCLE 003 ON READER SERVICE CARI 


g Ea) ph 040/4200347 StatBott UK (Lon- 



















2325 E. 13th St., Tulsa, OK 74104 
(918) 583-4149 





elbourne Ged ph 613-497-4276 





THE BASS System™ 

Why use up B meg and 640K just to run a data 
step on your PC? Now you can run your data 
step code and statistical procs with a system 
that fakes only 1 meg and 400K jand costs only 
$399)! Free information 

BASS Institute. inc 

PO Box 349 

Chapel Hill, NC 27514 

(919) 933-7096 or BB (919) 968-6755 (N. 8, 1) 


OBMS/COPY TRANSFERS DATA 
Now your tavorite stat package can access any 
database OBMS/COPY can directly convert 
any database or spreadsheet file into any stat 
package file and vice versa The PLUS version 
allows sorts, selections, and recalculations 
$195 30 day guarantee VISA/MC/AMEX/PO/ 
coo 

CONCEPTUAL SOFTWARE. INC 

PO Box 56627 

Houston, TX 77256 

1-800- STATWOW, FAX (713) 667- 3FAX 


Se Sei 
@ SURVEYS 


The Survey 


An Opinion Research Tool 
for the PC 


* Menu Context Sensitive Halp 


*123 & WP in 
* No Ri k Guarantee 
© $129: 


CYBERNETIC SOLUTIONS COMPANY 
372 W 800 S., Alpine, UT 84004 


phone today (801) 756-8279 
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A-CROSS - #1 IN CROSSTABS 
Easiest & most powertu! crosstab program tor 
survey & reseatch data _16 8mill cases-9,999 
vars/case Read any ASCII col binary, dBASE 
fite Professional tables to all printers + laser- 
outputs to ascii & lotus wks files Full stats +t- 
fest, chi-sq Nominated tor PC Mag Award tor 
Tech Excellence 

STRAWBERRY SOFTWARE. INC 

42 Pleasant Street-FREE DEMO DISK 
Watertown Massachusetts 02172 

(800) 4-ACROSS FAX |800) 422-7677 


THE SURVEY SYSTEM 

An easy to use menu driven system for the 
entry, editing, processing and presentation of 
questionnaire data The syslem can produce 
camera ready crosstabs and other tables in 
banner format Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr, Dept P 

Petaluma, CA 94952 

(707) 765-1001 


ae | 
@ TAXES 


TaxEase 


TAX PREPARATION SOF THVARE, 
FEDERAL & STATE RETURNS on a single 
disk, Easy fo use. Calculates automatically, 
performs complex “what-if” options, 
prints IRS approved forms. Available 
for 25 states. Requires Lotus 1-2-3 or 
compatible spreadsheet. Standard Pro- 
gram: $79 Professional Program: $139 
Corp, 5-Corp, Partnership, Fiduciary, 
Employer's Rtn: $149 ea. Tax Planner $79, 
Financial Planner $179. 

MIC, Visa. Add $4 S&H 
Available From 


Park Technologies 
P.O. Box 1317 Clifton Park, NY 12065 
518/877-5881 of 800/423-3189 outside NY 
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1099's-DN-DISK 

Our tourth year helping you mee! IRS regs to tile 
1099's on magnetic media Use your IBM- 
compatible PC’s to prepare 5¥s" diskelte, print 
forms and reports For all 1099's, 1098, 5498, 
W-2G Fast, easy to learn and use, manual 
included Not copy protected Only $69 plus $3 
shipping MC/VISA accepted 

Custom Craft Software, tne 

5730 R St 

Lincoln, NE 68505 

Phone (402) 464-3184 
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CLICK THROUGH DOS 
Listed Price $109 
MOUSEDOSE 


Full mouse support 

Vieus! DOS Commands 

Menus to orgsnizs programs 

on tied diek 

Editor end quality printing 
Sesrch & print into trom card tile 
Customize Isbsting 

Fixed disk security option 
Recover deleted fitee & other 
eowsrtul tools, 


FREE DEMO CALL 744-525-0106 


FOEE UPOATE 08 8 
OPECIAL O8 LOGiTECI ore 
COMPUTENR EYSTEM Astunds within 90 
days (15% restocking fse ) 
* 80266-20 512K 1 2FDD 40HD VGA 
$2149 w/DOS $2199 
* 80386-25 IMB 1.2FDD 65HD VGA 
$2649 w/DOS $2800 
No returns on sottwsre or used items 
DEALER INQUIRIES WELCOME | 
(Ca edd 6% Tax COD, Free Sa H) 


MICROSHELL CORP . 


2736 W Orangethorpe Ave, @4AB 
Fullerton, CA 92633 
714-525-6001 + FAX 714-525-6025 


We eccepi VISA- MASTERCARD 
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Novell Without Keycard 
Protect Novell Netware From 
Keycard Failure 
NetSafe $99.00 US 


‘*Find The Password”’ 
Passkey Allows Access To Novell, 
If The Password Is Lost 
PassKey $99.00 US 


Products For. P-Cad CadKey CadVance 
MicroStation Personal Designer 


4 





CANADA R3C 435 
Ph. (204) 956-2798 
Fax (204) 943-3702 





3.5” FLOPPY SOFTWARE DRIVER 
. ‘COPY SUPPORT FOR 72014 44 
CARICITY 
NO NEED TO UPGRADE DOS OR CHANGE BIOS 
USE WITH PC/XT/AT CLONES DOS 20 + 
ONLY $39.00 + '4.00 S/H PLUS 
QUNDLED WITH 1.44 M@ DRIVE ONLY 429.00 + S/H 
VISAIMCICOOMPS-BIR 


MICROBRIDGE COMPUTERS 
055 Skyway - Suite 113 
Son Corios, CA 94070 
1-600-523-8777 

CA + 498 S93-8777 
FAX - 445-593-7675 
CAN - 514 845-0818 
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@ UTILITIES 


Ammunition to conquer 
your biggest problems! 


with VEMM 
(@ megabytes) 


© The Virtual Expanded Memory Manager 
provides your EMS applications with up to 
eight megabytes of expanded memory 

oli turns PC/AT of PS/2 ex. FF 
tended memory into expanded |} 
memory 

@ i tums hard disk storage into 
expanded memory 

© ta compatible with most EMS: 


applications including 1-2-3 
and Symphony 


(913) 537-2807 
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Why buy expensive boards? 
VRAM creates 32 megabytes of 
memory by turning disk space or 
extended memory into expanded 
memory! $49+3sh. 

Buy VRAM and 5 other 


utilities for only $88. Ctrl-Alt 
swaps TSRs to disk, Diskpack 
backs up 10 megs onto as few as 
2 disks, COMx connects PCs and 
includes a 32 fi. cable, and more. 

Call for free brochure. 30- 
day money back guarantee. 11982 
Coverstone Cir, Manassas, VA 
22110 703-368-2949, 


biologice 
CIRCLE 611 ON READER SERVICE 
PERSONAL MEASURE 
Diagneses pertormance bottlenecks in PCs 
“ can enhance anyone's diagnostics artil- 
lery documentation is exemplary” W 
Rosch, Aug 89 PC Magazine Measures use of 
major LANs by PCs, too Clear graphs and 
statistics show where live applications spend 
time $69 95/$74 95 (§ 257/35) + s&h 
SPIRIT OF PERFORMANCE, INC 
73 Westcott Road 
Harvard, MA 01451 
§08-456-3889 telex 6503571400 
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Announcing A Menu System So Appetizing, 
You'll Want To Take 30,000 Bytes. 





Take one look at the Automenu Softwere Management 
System, end you'll egree that there’s no better entree into the 
world of computer softwere, Automenu increases computer 
producnwity by eliminating the need for complicated DOS 
training and commends. To order Automenu for only $50, 
call 1-800-662-4330. Or visit the dealer nearest you. 
MAGEE ENTERPRISES, INC. 
L[E2 404.446-66tt/CompuServe 20167, 2200 
@ FAX 404-368-0719/BBS 404-446-6650 
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KeyNotes 
Memory-Resident Reference Books 


"8 slick litle memory-resident utility that puts handy reference 
information just a keystroke away." — PC Week 


KeyNotes Titles: 
Associated Press Stylebook 
Financial Mathematics Handbook 


Complete Secretary’s Handbook 
KeyNotes Wntere Handbook 


| For Orders or Information 
Call: 1-800-992-0264 


$89.95 
$99.95 
$89.95 
$7995 
(Plus $5.00 Shipping & Handling) 





+ Compatible with thousands of 
software tles (MS/PC-DOS) 

+ Uses only 53 KB RAM 

= Supports CGA, EGA and VGA 

* Activated by pressing a hotkey 

* Requires a hard disk 

* Windows and DESQview™ 
compatible 

+ More titles on the way 


Digital Learning Systems, inc. + 4 Century Dnve » Parsippany, NJ 07054 
TEL: 201-538-6640 FAX: 201-538-2426 
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3 AM. — what is your PC doing? 


But ft cquld be working for you. ai the key! 


simulates you typing 
feeding cee 


io he eyeeerraa Rencison 


The leader in unattended 
Auto-Might, 1s“) 


‘perfect ar 


way fo rua a anes of ime. 
consuming tasks at 3 o'clock 
in the hos ain 


vere C Doran, PC Magarne 


Save fi! Save Money! Get Tho Beat Cal Us Toa 


@ WORD PROCESSING 


WORLD’S BILINGUAL WORD 

QuangJan, bilingual word processor tor En- 

Qiish and Armenian, Bengali, Euro/Latin, 

Greek, Gujarati, Hind), Khmer, Lao, Punjabi. 

Russian, Sinhalese, Tamil, Telugu, Thal, Viet, 
. Only $109 + $5 smh (toreign + $12 sh) 

Free Font editor For IBM with dot-matrix Laser- 

Jet printer Demo $9 + $1 s/h MC/VISA 

Megachomp Company 

3438 Cottman Avenue 

Philadelphia, PA 19149-1606. USA 

TEL 215-331-2748 FAX 215-331-4188 


PC Magazine 
Marketplace 


2nd Color 
Option Available 











Pyocxnit, Farsi, English, European 
& Scandinavian; plus either IPA, 
Hindi, Bengali, Gurmukhi, Tamil, 
Thai, Korean, or Viet. Full-featured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications Includes Font Eduor 
$355 incl. US shipping $150 addi 
for laser $19 demo. Req. 640k, 
graphics Money back guarantee. 
Gamma Productions, Inc., 
710 Wilshire Blvd., Ste 609, Santa 
Monica, CA 90401 e213) 394-8622. 
MC/VISA/AMEX. 











i WORD PROCESSING 


GALAXY WORD PROCESSOR! 
Galaxy is extremely EASY to eam, EASY to use 
and as Bht Hume of the Washington Post 
acclaims, “BLINDINGLY FAST." Galaxy is a 
shareware product Try it for $5.00 or get a 
registered version with manual. disk, telephone 
Support and updates tor $64 95 with shipping 
anywhere in the wortd 

Omniverse Software Corporation 

PO Box 1570, Dept 789 

Port Townsend, WA 96368 

800-365-7627 Visa/MC/Amex/Dealers 


NEW! PC-WARITE 3.0 

Full featured word processor lor PC's. Edits 
large files and columns Spell check, mail 
merge. ASCltand macros Easy to use Supports 
500 pnnters Software guide, and tutonal on 
diskettes $19 Registration with manual, tele- 
support, newstetters and updales $9900 


219 First Ave North #224 PMAC 
Seattle. WA 98109 
1-800-888-8088 (206) 262-0452 Visa/MC 





ComputerWear 
100% , 


CANVAS Way 


Breathable! Static-Free! Belge with Grey Trim 
For Computers, Keyboards, Printers & Lasers. 
|All Popular ose iaiFle Quality Best Price 


NEW! ViziFlex-Seels 
SKINS for ee 1 





1- -(800) 826- 5761 


Contemporary Computer 
1320-36th Ave San Francisco ca ‘94122 
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=, bomrulguen 
COVER YOUR 
INVESTMENT 


_— 


Computer Dust Covers 
Spill root Static Proof Our Stytshly fed 
‘Dust Covers will give maximum protection from 
chat and epiie. Gray Nyion or Clear Piaatsc. 


Keyskin™ Keyboard Covers 
‘Clear to the eye and sot to the touch. KeySkin™ 
Keyboard Covers may on 24 hours a day, even 
while you use your computer 


UBA (800) 674-6901 (904) 962-4648 


2108 Lewes Tumor Bia. (Dept P1) 
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@ ACCESSORIES 


CompuTogs Dust Covers 

The uitimete in dust protection. Available in natural 

\ a canvas/brown trim or new designer gray/black inm (add 
$2/cover). Our covers ere ter superior to vinyl! 





MONITOR 15.95 PRINTER (specty) 15.95 

COMPARE GUR PRICES! keysoaRD 13.95 MONCPU 24.95 
CompuTogs” PO Box 19728, Greensboro, NC 27419 + (919) 292-9060 
VISA MC Accepted include $2.50 Shipping CUSTOM EMBROIDERY SHOWN AVAILABLE 
CIRCLE 817 OM READER SEAVICE CARD 1-800-227-TOGS 


@ BAR CODING 


LABELING SOFT WARE 


: , © For Epson, Oki, IBM, and LaserJet 
ARGS |: enim tt. 
On-Screen Label Design — 
Meese 12 “ awe 1d ei Ses — 1 ea a6 
Cet Bar codes: 2of5, 128, UPC/ 
inshore: AIAG, MIL-STD; Code 39, et. 
e Auto-incrementing. File input. 
e Logos, symbols — from scanners. 
e Reversals, color, soft fonts. 
+ Powerful, Versatile, Fast, Easy! 
with Uttlity II LabelRIGHT ™— $279 
e Other menu driven I ots from $49. XENIX — $199 
« MS-DOS user callable routines from $179 


Portable Readers 


« Battery operated reader 

« Simple, powerful, 64K memory 

« Bar code or keyed input 

« MSI, 20f5, UPC/EAN, 128, Code 39 





« Easily programmable prompts 
Uploads via RS-232 or keyboard 
« Doubles as non-portable reader 
Wand or laser input 

¢ Complete with wand — $849 





Bar Code Readers 

for PC, XT, AT, PS/2 

and all RS-232 Terminals 

e Attaches as 2nd keyboard 

e No software changes 

« 20f5, UPC/EAN, 128, MSI, Code 39 
: « Magstripe, laser, or wand input 
FLEXLINES MAGAZINE e Complete with steel wand — $399 


WORTHIN GION Direct trom manutacturer 


30 day $ back guarantee! 
DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 





800-345-4220 
CA 408-458-9938 














@ BAR CODING 


BAR CODE READERS 


FOR PC's: 
©PC‘XT AT & CLONES 
@ PS ?- ALL MODELS 
© TANDY 1000 SX 7X SL TL 1700 
© ZENITH 136 148 157 158 248 
© EPSON EQUITY Il f+ Ie [ile 
+ NO SOFTWARE CHANGES REQUIRED 
* DATA APPEARS AS KEYBOARD INPUT 
© READS CONE 39 +2 OF § UPC AE 
EANB 13 CODABAR 
* AUTO DESCAIMINATES BETWEEN CODES 
4 DIRECT FROM MANUFACTURE! 
#30 DAY MONEY SACK GUARANTEE 
* SAME DAY SHIPPING 
FOR TERMINALS: 
© WYSE 20 50 60 75 
® KIMTRON KT7 PCB KT70 PC 
© LINK MCS 
© RS 232 
@AR CODE PRINTING SOFTWARE: 
@ MS PC DOS SYSTEMS 
* 86 24 PIN DOT MA 
«HP LASEA JET mus "SERIES n 


RESELLER DISCOUNTS AVAILAGLE 


AMERICAN MICROSYSTEMS 
1110 5 AIRPORT CIRCLE SUITE 140 
EULESS TX 76040 1817) $71-9015 
{800) 649-4452 
FAX (817) MA5-6232 


Just how many companies can claim to 
manufacture the following: 

© Computer 

© Bar code readers 

* Bar cade printing software 

° Time 

© Time clock processor software 

@ Shop floor terminals and software 


We have the complete solution for your 
bar code needs, and when purchasing these 
products, one ahould look for a company 
that would give a risk-free guarantee to 
grant tha consumer peace of mind. Fortu- 
nately, there is ona company with com- 
plete confidence in sts products. BTC Corp. 
offar a 30 day money back guarantee and 
an extensive one year warranty 

Write or call us now t 


BTC (USA) CORP. 


46177 Warm Springs Blvd, Fremont, CA 94539 
Tel: (415) 657-3986. Pax: (415) 657-3965, 
6000-F Commerce Prkwy . Mt. Laurel, NJ 06054 
Tel 1609) 273-8500 Fax: (600) 273-9399 
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BAR CODE LABELER $149 

with BIG TEXT Sotttonis $249 

“Any tormal/place Batcades & text anywhere 
“Supports full page & multi-up label stock 
“Mullipie copies & auto serial numbering 
“Keyboard data & Text file import 

“How-To Manual w/many pre-designed labels 
“DiMtrx/Laser/Code39, (25, UPC/EAN 
JOHNSON COMPUTING 

98 Bothin Road 

Fairfax, CA 94930-1448 

(415) 456-8516 
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@AR CODE PRINTING SOFTWARE | 


Pnnt Code 39, 2 of 5, UPC, and 
EAN bar codes directly from your 

Own applicetions without copying 

data to special print tiles. IBM 
PCIXTIATIPS2 and compatibles. 
Supports |BM Graphics, Epson | 
and LasarJat printara and | 
compaiibles. 

PrintBar tl Program $295.00 
PrintBar ! Demo $25.00 
Othar Bar Coda products | | 
availabla tor non-MS-DOS 
anvironmants. 

Bar Code readera from $395.00 


FREE Brochure (916) 622-4640 
FAX 916-622-4775 


WEW BIG Text AIAG. LOGMARS. Bar 
Code printing packages any label, most 
printers, 
PC WAND 100 « in-une scanner emulates 
2ND keyboard on PC XT& AT Uses your 
existing software without any change 
PC- WAND 200 - terminal wedge ona serral 
party kne for laptops and unix mins 
WEW PC- WAND 300- Up to 128 reader data 
Collection sysiem e Auto-discriminates @ 
Coltects, and transmits to PC or host 
PC-WANOD 800 WanderWand - portable 
programmable scanners (aser and pen 


INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CCAP. 
635-C North Berry Street, Brea. CA 9262t 


PHONE: 714 990-1880 
ame FAX 714 990-2503 








PC MAGAZINE'S 
MARKETPLACE 
is om 
YOUR 
CONNECTION 


TO 700,000 
BRAND 
SPECIFIERS 
+ (800) 825-4ADS 








Fill In your name and Cirde the numbers on the card The literature will be 
address and check off your that correspond ta the ads or mailed to you from the 
answers to the nine ortides you'd like more infor- advertiser free of 
research questions. (One mation obout. (Numbers for charge. 


card per , please.) advertised products are repeated 
poll in the Advertiser index as well.) 


t 
t 
date. 
Ee CIRCLE FOR FREE INFORMATION MEI epee 
1 
| 








YOU 102 103 108 105 106 107 108 109 110 110 912.199 104 195 196 197 V18 B19 120-121 122 129 124 125 126 127 128 129 130 19T 192 999 194 135 136 137 138 139 140 14) 142 143 144 145 146 147 148 149 150 
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@ BAR CODING 


5289 


; Includes 

:ZBarcode | 

% Printing 
cs Software 


Bar Code Readers for B, 


PC, XT, AT, PS/2, 
Serial Terminals, Macintosh 


PC-WEDGE II..........40+++$289 | 

» Works with any program — no software required 

» Connects between keyboard and computer 

© Recognzes bat code type automacally 

* Reads all standard bar code types. including Code 39 
UPCEAN. 2 of 5. Codabar Code $3. Code 128. MS! etc. 

© Supports ful ASCII, check digits. add-ons. preambles, post 
ambles, macros. and a wide choice of configurable 7 eel 

© Automate setup from bar code menu 

* Converts to work with sertal terminal or Macintosh with 


| Bar Code Printing Programs 


| EZBarcode I torderea separatelyleescees $49 


» Simple easy-to-use uhity program « Enter and pnnt Code 39 


and UPC-A «= Works with dol matrix and LaserJet printers 
* Vary bar code width, spacng pnal density etc 


EZBarcode ID.....+essseceees $99 


Of text Ble data input « Code 39 2.015 UPC-A. EAN 
‘columns automatic mcrementng, on tne help 


diane. dslesicwisisiaisjees SOD, 
bar codes from withen dBASE « Add bar code panting to 
jes SUSE prone BASE source code nuded 
° Five year warranty Cleveland, Ohi 44107 — 
Phone. (2161 361-9995 


simple back panel change (306E Fant $4th Street 
TimeKeeping Systems, Inc. uy gine 


Engineering Leadership in 
BAR CODE READERS 
a. 


oN ey. 


Nar 


a 


rel 


ANNOUNCING: 


PERCON SERIES 10 
BAR CODE READER... 


© Who else has a § year 
warranty on bar code readers? 


® Who else has automatic set-up? 
® Who else has a bar code reader 


that does it all? 
See us at 


COMNDER/ Fall ‘89 


Booth #R8731 


PERIPHERAL CONNECTIONS, INC. 
2190 W. llth Ave. ¢ Eugene, OR 97402-3503 
1-800-873-7266 
(503) 344-1189 FAX (503) 344-1399 


























Print On ty Bar Codes t'<i 


* On screen setup (WYSIWYC 
© Print se equcntally or from a databa 
e SUpeoes most printers & bar codes 
fustable text to 8 in 1° increment: 


Code Master Quick Draw - 
Royally Free programmer libraries available 
Look For Us At Comdex Fall 89 


™ COMPUTER 
Connaction 
P.O. Box 634, Eau Claire, WI 54702 


(745) 833 2334 © (800) 552-2331 
CIRCLE 621 ON READER SERVICE CARD 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 


Simple & quick installation 
No additional software or port 
Metal wand & case 
Also avallable: 
SmartCard encoder/reader 
Bar code printing software 
Magnetic stripe encoders 
Units for other computers 
& terminals 


TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 
Telex: (Graphnet) 371-9097 TPS PLA 


“AX: 415-856-3843 
CIRCLE 822 ON READER SERVICE CARO 








@ BOOKS 
CATALOGUES 
PUBLICATIONS 


PCjr 
Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don’t just sell 
PCjr products, we design them. 

eSpeed Up Products 

¢Pwude DMA Cartridges 

*Secoml Flappy Disk Drives 

e2': Disk Drives 

©PCjr Optical Mice 

Monitor Adapters for PC's 

*Parallel Printer Ports 

®Full Size Keybourds 

*Speech Attachments 

*Joysticks, Cables, & Adaptors 
Call or write to receive our free 
32-page catalog of PCjr Add-On 
products. For even faster results. 
circle our reader service number. 

PC Enterprises 
“The jrProducts Group” 
Box 292, Belmar, NJ 07719 


(201) 280-0025 (800) 922-PCJR 
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m@ COMPUTER 
INSURANCE 


tl 7) 
aS 


INSURES YOUR 
COMPUTERS 
Full replacement of hardware. media, 
purchased software. As low as 
$39 yearly. Covers fire. theft. power 
surges, other accidents. Blanket 


coverage: no list of equipment 
needed. Call for information or 
immediate coverage. 


a 1-800-848-3469 
Local (614) 262-0559 


SAFEWARE. The Insurance Agency Inc. 
2929 N. High Street. P.O. Box 02211 


Columbus. OH 43202 
CIRCLE 824 ON READER SERVICE CARD 
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DATA 
CONVERSION 


DISK = DISK - TAPE = DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 


IBM PS72 
_ WORDPERFECT 
1 2) 463-7511 
NATIONAL DATA 
CONVERSION INSTITUTE 


§ EAST 10TH STREET NEW YORK. MY 10003 
RICA'S LEADERS IN DATA CONVERSIC 
CIRCLE 825 ON READER SERVICE CARO 









DATA 
CONVERSION 


¢ Disk Conversion 
*® Tape Conversion 
e Optical Scanning 


Quick Turn Around 


Call Toll Free 
1-800-627-6134 


DIGITRANS 


Pereonal Computer Service 
1883 W. Muriel Or. 
Baton Rouge. LA 70818 
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@ DATA CONVERSION 


DISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewritten text to disk in ASCII, 
50¢ per page all WP formats. 

@ Scan Typesel lext 6 lo 24p1 low rates 

@ Disk convert Irom IBM. WANG. XEROX, 
VWYDEC + 1000 others customized. 

@ Tape conversions (800, 1600, 3200, 6250 BPI) 
@ BEST RATES @ FREE TEST 

1st RUN COMPUTER SERVICES 

1261 Broadway Suile 508 

New York, NY. 10001 

(21 =r 779-0800 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-SIIS 
or (800) 825-4ADS 





@ DISKETTE COPY SERVICE 


SOFTWARE DUPLICATION 
In 24 Hours! 


Echo Data delivers overnight turnaround and a 5 step quality 
control process on every software duplication project. As a full 
service duplicator, we can provide custom printing, packaging 
and assembly. For 6 years, we have offered competitive prices 
and have backed our work with a 100% satisfaction guarantee. 


@ DATA RECOVERY SERVICE 


ONTRACK 800-872-2599 


DATA RECOVERY INC. 


The Only Custom Data Recovery Experts 


A service from the 


creators of Disk Manager! 


Recommended by major 
drive manufacturers, 


In MN Call 
612-937-1107 


Call us when: 

- Your hard disk can't be booted 

- You can't access a file 

- Your directories and/or FATs 
are scrambled or gone, etc. 





For that critical moment when on ly th the best will do. 
CIRCLE 827 ON READER SERVICE 


@ DISK CONVERSION 


TAPENDISK “On 
CONVERSIONS © ©: *” 


Conversion services to or from 
over 2000 computer systems: 

« Magtapes * Mini Computers 

¢ Micro Computers © Typesetters 
© Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTING SERVICES, inc: 


800 - HI - PIVAR 
165 Arlington Heights Rd #M 


Buffalo Grove, IL 60089 
CIRCLE 628 ON READER SERVICE CARD 


CHANGING WORD PROCESSORS? 
Media Iransler to or Irom: 

IBM, XERDX, DEC, WANG, EXXDN, 

LANIER, CPT, CT, MICDM, NBI, WROPLX. 


WORDSTAR, WORDPERFECT, MS/WRD, DW4, 


MULTIMATE, SAMNA, MASII, DCA. 


see at x FREE TEST CONVERSION® & 0 


Conversion Specialists 

531 Main SI., Suite 835 

El Segunda, CA 92045 

(213) 545-6551 © (213) 322-6319 





TOTAL SERVICE CONVERSIONS 
@ OUR NAME SAYS IT ALL @ 

©@ Quality Service @ 

© Quick Turnaround @ 

© Low Prices @ 

@ 1-800-5-CONVRT @ 

@ In CA 1-213-669-8134 @ 

© Formerly W/Tex! Sciences Corporalion @ 
TOTAL SERVICE CONVERSIONS, INC. 
1933 North Monon Street 

Los Angeles, CA 90027 





FEY) PC MAGAZINE NOVEMBER 14, 1989 


240 Copies Per Hour 
Using Any IBM PC/XT/AT 
or Compatible. 


“1995 


Desktop Autoloaders also 
available, for unattended use. 
For information, or to order, 


call 415-651-5580. 
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SOFTWARE PRODUCTION 


* Disk duplication 
* All formats 
* EVERLOCK copy protection 
% Label/sleeve printing 
*® Full packaging services 
Warehousing 
Drop shipping 
Fulfillment 
* 48-hour delivery 
* Consultation & guidance 


star Byte, Inc. 


2880 Bergey Rd , Hattield. PA 19440 
800-243-1515 


215-997-2470 








800-533-4188 
215-363-2400 in PA 
Echo Data Services, Inc. 
Exton, PA 19341 


SINGLE SOURCE 
SOLUTIONS 





@ MEDIA DUPLICATION 
e@ PRINTING AND PACKAGING 
e ASSEMBLY 

e DISTRIBUTION 

@ PRIVATE LABELED MEDIA 


UL... 
1-800-237-1130 


COPV RIGHT’ 


A DIVISION OF THE 


REYNOLDS AND REYNOLDS CO. 
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MAILING LISTS 
ON DISKETTES © 5 1/4" OR 3 1/2” 


Business, Industry (SIC), Consumer. 
Family Size, Househokd Income & Morel 


Exres 1 . Postase pe 
Zipe4 or Carrier Ro 
ONLY pio at 

oF le wt ee = 1 i 

1-800-598-8727 
or send money order 

Alma Marketing Coetony 

DISKIlst™ Departme 
7485 Worth! or ualens f Road 

Worthington, OH 43085 
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@ NETWORKING 


$499.00 Network - MAINLAN 

The hottest selling low-end network in Europe 
is now available in the U.S. “It has the potenlial 
lo be Ihe low-cost networking standard of the 
future.” PC World England. Net-Bios compati- 
ble, 4Mbps transmission rate, printer and hard 
disk sharing, mail & more! Price includes 2 
stations, each addt't station $199.00 

Dealer inquiries welcome. 

LANSOURCE CORPORATION 

9970 Clark 

Denver, Colorado 80221 

(800) 888-4080 (303) 457-9505 





@ SERVICES 

***HARD DRIVE REPAIR*** 
* WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
* FAST TURNAROUND!!! CALL FOR DETAILS. 
H&W Micro, Inc. 
528-C Forest Parkway 
Forest Park, GA 30050 
404-366-1600 


3 out of 4 
Marketplace 
readers increase 
their awareness 
of new products 
through this 
section 


call now to place 
your ad 
1 (800) 825 - 4ADS 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





@ SUPPLIES 


RE-FILL RE-INK 
HP Desk jet cart.] Dot Matrix ribbons 
enough for 6 | increase life 10 to 
refills! 15 times! 


PRINTERS 


Supplies and Services 
Desk jet ink kit $20.00 


We refill your cartridge $10.00 


Matrix Ink kit for nylon 


ribbons $10.00 


201-337-4969 
RAVEN SYSTEMS OF OAKLAND 


33 Seminole Ave., Oakland, NJ 07436 
NJ Res. add 6% S/H - $2.50 +.25 per ilem 
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Stop Throwing Money Away! 

Save your cartridges to be 

remanufactured by Up To 70% 
ou 


nance of Qushty 


ghtning =: 


Toner 


Carirlages 


24-hour turnaround 
Cartreiges for over 350 Machines 
Apple Computer LaserWoters 
Hewlett Packard LaserJets 
Canon PC Copeors 
100% Guaranteed 
We buy used carendges. 


1-800-252-2599 
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Color....64.50 100% Satisfaction 


anasonic, Qume, etc. 








Franchises 
7615 Washington Ave. S. «Wholesale 


Edina, Minnesota $5435 


—=ION i Ht lhe 
Black ....59.50 


24 hour tumaround = Color oo 


PC. 49.50 
PC.....4..39.50 He! for NEC, Ricoh, New cartridges $44, 5 









DAY AIR 


Return Deliv ery 


for laser 
cartridges 


800-777-8444 


QUALITY TONE Te 


REMANUFACTURING 


20% More Toner * Darker Print 


All Cart. Tested » 
Laser Resources, Inc. 


100% Guaranteed * We Buy Empties 


1-800-462-7143 


« Drums Recpated 


, 3995 
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BATTERIES 
COMPUTERS, PRINTERS 
LAP-TOPS, U.P.S., CLOCKS 


1350 E. Arapaho Suite 126 
Richardson, Texas 75081 
1-800-776-5267 214-231-5351 
FAX 214-231-2269 
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PC FA CT .F ris 
Get The Word Out! 


Your Product 
Has Been Chosen 


EDITOR’S CHOICE. 


Let us take your article to its highest 
level of marketing potential with a reprint! 


To find out how you can have your article or review 
elegantly reprinted ** on 80 lb. paper stock, in 4-color, 


2-color or 1-color, call 


ior weite today; 


Jennifer Locke—Reprints Manager; 
Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016, 212-503-5447, 


**Minimum quantity 500 reprints. 





CA eackano 
GENUINE 


TONERS 
$9150... 


Sorte w Lola ah or voi on oy 
For bane Dey i drapriont men OW: 


«1-800-22-TONER 
e 1-800-228-6637 


PLOTTER SUPPLIES AT SIMILAR SAVINGS 


TONERS PLUS.. 
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SELL US YOUR EMPTY 
TONER CARTRIDGES S10 


@ $4.90 cARTOMGE ® fu va Oe CLEANER SRO Er TRS) 
@ PRINTERS. 1 APPLE CANO 


CIRCLE 839 ON READER SERVICE CARD 





SOFTWARE PUBLISHING & 
FULFILLMENT SERVICES 
@ PACKAGING 

© DISK DUPLICATION 

@ ASSEMBLY 

@ TYPESETTING 

@ MANUAL PRINTING 

@ FULFILLMENT 

@ The Publisher's Only Choice. 


[__ 
Gu is NT BY ut 
GLENCO DEVELOPMENT SYSTEMS 
721 W Algonquin Rd 
Arlington Heights, IL 60005 
(312) 364-7638 FAX:(312) 364-7698 
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Make PC Magazine Come Alive! 


Join PC MagNet and have instant access to 
PC Magazine’ utilities and editorial staff. 


PC MagNet is PC Magazine's on-line information service, 
which is administered by CompuServe. $12.50 per hour lets you: 


* Download any of PC Magazine’s utilities * Trade tips with Charles Petzold or Ray Duncan 
* Download files from the Forum data libraries * Search for back articles on-line 
* Talk to editors and columnists If you already have a CompuServe account, simply 


¢ Tell Dvorak and Zachmann how you really feel enter GO PCMAGNET at the ! prompt 






ONE CALL GETS YOU STARTED! Minneapolis, MN...... (612) ew 4. At the USER ID prompt, enter 177000, 

: additi New York, NY ........ (212) 422-8820 5000. I _ ‘| 
so ge Newark, NJ... 0.0... Gon 643-0404 5. At the PASSWORD prompt, enter [| m- W om VY 
1. To subscribe, set your modem to: 300 or Philadelphia, PA ...... (215) 977-9758 PC* MAGNET. I | | | I 

1,200 bps, 7 data bits, even parity, 1 stop Pittsburgh, PA........ au) 391-7732 6. Atthe Enter agreement number prompt, ry 
bit and full dupiex. Call one of the num- San Diego, CA........ 619) 569-8360 enter Z10D8919. I i | 
bers listed: San Francisco, CA... .. (415) 296-0375 7. Register your name and enter your |[ > | l= 
Anaheim, CA......... (714) 520-9724 Seattle, WA .........4 (206) 241-9111 VISA, MasterCard, or American ] rl 
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EDITORIAL PRODUCT INDEX 


SERVICE 
WUMBER PRODUCT 


ADD-IN BOARDS 
432 VGA Producer 


AFTER HOURS 
644 CheckFree 
645 VCR Companion 


646 The Colony 


BACKUP (HARDWARE AND SOFTWARE) 


437 IDT-600 


COMPUTERS 
431 The Poget PC 
441 Toshiba T3200SX 


DESKTOP PUBLISHING 
434 Express Publisher 


GRAPHICS (HARDWARE AND SOFTWARE) 
433 MultiSync 5D Color NEC Home 53 


Monitor 


Environments 
Power Programming 
User-to-User 


User-to-User 
User-to-User 
Languages 


Languages 
Languages 


Tutor 


Tutor 
Tutor 


READER 
SEAVICE 
PAGE NUMBER PRODUCT 


HAROWARE 
435 Light Writer and 
Looking Glass 


Magni Systems Inc. 53 Chisholm 


aig. Pe 
443 IBM Personal Page IBM Corp. 
Printer Il, Model 031 
449 Toshiba PageLaser6 Toshiba America 
Inc. 


CheckFree Corp. 
Borderbund 518 
Software Inc. 

Mindscape Inc. 519 


SOFTWARE 
Poget Computer 33 446 Easel/2 
ToshibaAmerica 44 Inc. 
Inc., Computer 440 ExcelMore Aristocad Inc. 
Systems 442 PC Macsyma, Symbolics, 
Release 415.25 Computer Aided 


Mathematics Group 


Power Up! Software 54 


PageGarden 
Corp. 


Software Garden 
Inc. 

ProQube FormalSoft 

The Graphics Link Harvard Systems 
Electronics (USA) ie Corp. 

Inc. 444 3-2-1 LiROtf OP-Tek Inc. 


PROGRAM RAME/DESCAIPTION 


An alternative to Lotus Express for sending .COM, .EXE, spreadsheet, and 
other binary files over MCI Mail. 

Understanding and using Bezier splines in DS/2 Graphics. 

Arithmetic routines for your computer programs. 

Here's a new approach to validating command-line arguments for batch 
files. 

This simple batch file will compile programs in any language. 

Here's the best way to unload TSRs in ODS 4.0. 

Avoid the trouble that redifining Turbo Pascal enumerated types can 
cause. 

Here's a look at the functions this serial port driver provides. 

Use the method shown here to get the time of day without approximations 
or floating-point division. 

The quality of your printer—not your screen—determines the quality of 
your output. 

A bus only has to be fast enough to keep up with its peripherals. 

Here's a way to tell if your BIOS supports extended keyboard services. 
The BP register isn't saved during some function calls, despite 
documentation claims. 

How manufacturers ensure disk readability despite varying densities. 


See “Index to Printer Reviews (1984-1989)"‘ on 


36 


8 


Interactive Images 33 


48 
43 


48 


46 
51 
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@ WORD PROCESSING 
HEAVYWEIGHTS 

You love WordPerfect. You'll never 
switch. He loves Microsoft Word. 
He’ll never switch. She’s been using 
DisplayWrite for years. She'll never 
switch. Who’s right? Contributing 
editor Edward Mendelson dissects 
the latest versions of the three mar- 
ket-leading word processors, /BM 
DisplayWrite 5/2 Composer, Micro- 
soft Word 5.0, and WordPerfect 5.0, 
and draws some interesting conclu- 
sions. Which package best fulfills 
your word processing needs? Check 
out all the angles, from mouse con- 
trol and mail-merge to desktop pub- 
lishing functionality and OS/2 per- 
formance. 


g LOTUS 1-2-3 UPGRADES 
Travel the twisting Lotus upgrade 
path with contributing editor M. David 
Stone as he explores the new territo- 
ries of /-2-3, Release 3, and /-2-3, 
Release 2.2, Do these two versions 
finally offer the same functionality 
as other spreadsheets that have been 
taking bites out of Lotus’s market 
share? Also, contributing editor Jim 
Seymour analyzes the current state 
of the spreadsheet market and offers 
advice on buying decisions for the 
near future. 


@ DIGITIZING TABLETS 

In the burgeoning realm of alternate 
input devices, users are looking be- 
yond mice for help with theirdesktop 
publishing, CAD, and illustration 
applications. Contributing editors Winn 
L. Rosch and Frank Bican take an in- 
depth look at 24 digitizing tablets 
from 15 companies, including Hew- 
lett-Packard, Houston Instrument, 
Kurta, Pencept, and Summagraph- 
ics. With more manufacturers get- 
ting into the game, it’s getting harder 
for the old-time leaders to hold their 
own in this competitive field. 
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PRINTERS 
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MONITOR & CONTROL THE WORLD...FROM YOUR PC 


New SOLUS™ Personal Control Computer™ lets you monitor 
and datalog just about any condition (temp, humidity, flow 
etc.). Then, based on monitored conditions, SOLUS can control 
a variety of electrical devices. You can create powerful applica- 
tions. Quickly. Inexpensively. Easily. With no prior program- 
ming experience. SOLUS’ monitor and control software is 
graphical, flexible and easy to use. Only $895 (hardware only). 


SOLUS SYSTEMS, Inc. To Order: (800) 247-5712 
4000 Kruse Way Place, 2. 285, Lake Oswego, OR 97035 
(503) 635-3966 - FAX: (503) 635-3004 


CIACLE 898 ON READER SERVICE CARD 


SOYO—386 SPECIALIZATION IS THE KEY 


CRN says: “Soyo’s newest product is a 386 motherboard with 
selectable 20MHz and 25MHz speed and from 2Mb to 16Mb 
of RAM on board. It’s most unique feature is a 32K cache 
memory, making it one of the fastest units available. Research 
has already started on 486-based machines so that Soyo can 
maintain its technological lead.” Dealer inquiries are welcome. 
***See us at Comdex Booth #R8512.*** 


SOYO U.S.A, Inc. 
148-h 8th Ave. City of Industry CA 91746 
Tel: (618) 330-1712 - FAX: (818) 968-4161 


CIRCLE 900 ON READER SERVICE CARD: 


PRINTER SHARING, NO CABLES...NO KIDDING! 


Carrier Current Technologies, Inc. now provides the ideal 
solution to today’s continually changing office environment— 
CarrierNET. This expandable “cableless” system utilizes a 
building's existing clectrical wiring to transfer data. CarrierNET 
eliminates the costly and troublesome cabling required of 

other printer sharing systems and can also be upgraded for 

file transfer and E-Mail. Only $199.00 per PC. 30 day MBG. 


Carrier Current Technologies, Inc. 800-222-0377 

9600-J Southern Pine Bivd., Charlotte, NC 28217 

(704) 529-6550 - FAX: (704) 523-7651 

CIRCLE 899 ON READER SERVICE CARD Dealer incentive plans available. 


SHOWCASE ADVERTISING INFORMATION 


PC Magazine's SHOWCASE is the new four-color advertising and transparency to Robert Clark at I Park Avenue, 3rd Floor, 

section devoted to promoting single products to the PC market's New York, NY 10016. 

most powerful buyers in an exciting, strategically located format. The price is $6,675 per insertion (three insertion minimum) 
All you have to do is send us a four-color transparency of your and frequency discounts are available. 

product with up to 60 words of copy. PC Magazine will produce Call 1-800-SHOWX, 1-800-825-4ADS or 212-503-5115 now 

your full color, 4 page horizontal ad and list your product on our _to discover the full advantages of PC Magazine’s SHOWCASE. 

reader response card at no additional cost to you. Send your copy 


Ad closings: October 30—January 16 Issue 
November 17—January 30 Issue 
December 1—February 13 Issue 
December 13—February 27 Issue 
January 2—March 13 Issue 
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Products for the Leisure Side of Personal Computing 


Bill Paying Without Tears: 
CheckFree Dispenses 
With the Paperwork 





PC-based electronic banking is 
a very attractive concept. Aside 
from its obvious conveniences— 
no lines, no tellers, no paper checks 
to forget to mail—it has the ring 
of poetic justice. After untold 
decades of dealing with banks 
on their terms, we finally get to 
push the buttons ourselves. Alas, 
with a handful of exceptions, 
banks brave enough to take a 
chance on such a service have 
found that their depositors alone 
can’t support such a volume- 
dependent venture. 

Enter CheckFree Corp. and 
its national CheckFree bill-pay- 
ing service. No matter where you 
bank, CheckFree lets you pay 
your bills by PC and modem, 
drawing funds electronically from 
your existing checking or NOW 
account. Because CheckFree uses 
the same electronic transfer sys- 
tem used by banks and the Fed- 
eral Reserve, your bank has no 
choice butto support the service, 
unless it cares to violate federal 
banking regulations. 

The primary drawback of 


CheckFree, at least when com- 
pared with on-line services of- 
fered by banks, is its lack of full 
access to your accounts. While 
CheckFree can draw funds elec- 
tronically from your bank, it cannot 


Enter Merchant inf 


mration, EMD when desc, £ 





electronic banking by virtue of 
its on-line nature, CheckFree 
operates more like standalone 
check-writing programs such as 
Intuit's Quicken. Just as Quicken 
tums your instructions into printed 
checks, CheckFree turns them 
into electronic payment requests. 

Getting up and running with 
CheckFree is surprisingly easy 
and hassle-free. The first thing 
you'll need is the $49.95 startup 
kit, which you order directly from 


IC for previews 


This CheekFree screen accepts input for new payees. 
Onee the information Is entered, the payee is added to 
a merchant list for later selection. 


fetch your current balance or help 
you transfer money from one 
account to another. 

In fact, though related to 


the company or through Com- 
puServe (type GO CF) with a 
30-day money-back trial period. 
In addition to Servisware soft- 


CheckFree Access Available Through Third-Party Software 


by Mitt Jones 

While CheckFree Corp. offers 
its own competent software as 
an interface to its national bill- 
paying service, it has also opened 
the service to other personal 
finance packages. 

Intuit's Quicken 3.0 is the 
first third-party program to sup- 
port the service, though its sup- 
port is less seamless than one 
would have hoped. You must 


still maintain CheckFree's Ser- 
visware and use it to access the 
CheckFree payment center. 
Quicken then allows you to update 
the Quicken check register to 
add the new transactions. Cur- 
rent copies of Quicken containa 
Quicken registration form that 
lets you purchase the CheckFree 
software for only $9. 

Andrew Tobias’s Check- 
Write Plus and Managing Your 


Money will also offer CheckFree 
support, though neither had 
added it by the time of this 
writing. Unlike Quicken, both 
programs will directly and seam- 
lessly support the CheckFree 
service without need for addi- 
tional software or any CheckFree 
sign-up fee. Service charges 
run $9 per month for 20 trans- 
actions and $3 extra per addi- 
tional 10 transactions. 





@ PERSONAL 


into the 1990s. 
@ VIDEO 


VCR Companion 
spices up 
home videos. 


GAMES 
The Colony: 
trapped In space. 


ware, the kit contains a registra- 
tion form, which asks for infor- 
mation such as your social secu- 
rity number, bank name, and 
account number. 

Within a couple of weeks after 
mailing out your registration, you'll 
get back a CheckFree account 
number and your local CheckFree 
access number, CheckFree Corp. 
handles the hassle of notifying 
your bank and billers that you'll 
be using the system. 

For each ‘‘merchant”’ you'll 
be paying with CheckFree, you 
enter such information as name, 
address, phone number, and, if 
applicable, account number into 
the program. While CheckFree 
makes actual electronic fund 
transfers only to institutions that 
accept such payments, it sends a 
laser check to those that don’t, 
including your landlord or Great- 
Aunt Bessie. Either way, the 
payment shows up on your bank 
statement, complete with amount 
and merchant name, so you'll 
have a paper record of all trans- 
actions. 

You begin the payment proc- 
ess by picking a merchant from 
the merchant list. A semblance of 
a paper check appears on-screen, 
with blanks for payment date, 
amount, and memo. When you're 
ready to send the payments, you 
simply choose the appropriate 

CONTINUES 
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CheckFree 
CONTINUED 
option from the Servisware menu. 
After prompting you for veri- 
fication, the software automati- 
cally dials the payment center 
and transmits the payment infor- 
mation in encoded form. Upon 
completion of the transmission, 
Servisware automatically adds 
the payments to your check reg- 
ister, where you can also manu- 
ally enter deposits, non-CheckFree 
payments, and other transactions. 
Many of the advantages of 
CheckFree are boons of elec- 
tronic banking itself. For instance, 
you can schedule fixed, recur- 
ring payments with the press of a 
few keys. Until told otherwise, 


concem. While no on-line ser- 
vice can claim absolute protec- 
tion against high-tech bandits, 
CheckFree seems to be reasona- 
bly secure, 

That's true in part because 
you work out your payments 
with the software off-line, and 
then the program automatically 
sends the instructions to the 
Payment center. This allows access 
to the payment center to be tightly 
patrolled. According to CheckFree 
Corp., the center looks for spe- 
cific information in your 
CheckFree files each time you 
log on, including but not limited 
to your account number. 

In addition, because CheckFree 
routes payment requests through 
the Federal Reserve, chances are 
slim that a crime-minded tech- 
nophile could do much with your 
account without getting nabbed, 


CheckFree: One Reviewer’s Experience 


by Mitt Jones 
To give CheckFrec a thorough 
test, a certain brave reviewer 
linked the service tohis check- 
ing account in early 1989, 
Aftcr six months of real- 
life use, I can report no catas- 
trophcs or even major incon- 
venicnees. The only probicm 1 
experienced involved one pay- 
Ment a merchant received but 
failed to post on my account. 


CheckFree will pay the amount 
at the interval you specified, 
without your lifting a finger. 

You can also schedule un- 
fixed payments well in advance, 
areal advantage if you don’tlike 
bills sitting around but also don’t 
want your money working for 
someone else while it could be 
working for you. CheckFree makes 
its money from service charges, 
not by floating your money, so 
the $200 you've instructed the 
service to pay XYZ Credit Card 
on December | won't be with- 
drawn from your account until 
the electronic payment or laser 
check is posted, usually on 
December | but never before 
then. CheckFree service charges 
are $9 per month for up to 20 
transactions plus $3 per each 10 
additional transactions. 

Of course, when dealing with 
your precious checking account, 
security ranks as an important 


After I called CheckFree Corp, 
to notify it of the mistake, it 
solved the problem without 
further involvement on my part 
and then notified me of the 
outcome. CheckFree Corp. has 
been handling commercial elec- 
tronic payments for compa- 
nies such as CompuServe for 
years, and its experience and 
professionalism showed in all 
aspects of my dealings with it. 


even if he managed to break 
through CheckFree Corp.'s se- 
curity system. 








One of the joys of eieetronie bill paying is the ability to 
scheduie reeurrlng payments at many different Intervals. 


Alas, nothing in this world is 
quite perfect, and CheckFree is 
no exception. While the service 
itself seems weli conceived and 
well run, the Servisware soft- 
ware is rather outdated and lim- 
ited, stressing ease of learning 
rather than versatility, speed, and 
convenience. 

The full-page check register 
is functional and fairly easy to 
use, but you'll find no conve- 
nient way to browse through your 
past transactions. While the soft- 
ware includes such niceties as 
Lotus 1-2-3 file export and sev- 
eral types of financial reports, it 
doesn't include a register/trans- 
action backup function—a ne- 
cessity for a program such as 
this. It’s easy enough to add the 
necessary commands in a batch 
file, but you won't even find a 


Pyln for nore 


CheekFree's software can keep traek of payments not 
made through the serviee; you can ehoose from a iist of 


expense categories. 
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mention of how to do this in the 
Servisware manual. 

Othershortcomings: the pro- 
gram limits you to one budget 
category per payment, one pay- 
ment per merchant per transmis- 
sion, and one checking or NOW 
account per Servisware installa- 
tion. 

In all faimess, if your needs 
are simple, you'll find the soft- 
ware only mildly annoying, and 
CheckFree Corp. has promised 
to solve most of the problems in 
upcoming releases. In the mean- 
time, if you like the idea of the 
CheckFree service but don’t want 
the limitations of its Servisware 
software, you're in luck: several 
personal finance packages now 
offer interfaces to the CheckFree 
bill-payment system (see the 
sidebar on the previous page). 

The bottom line? Despite its 
few limitations, CheckFree makes 
bill paying a quick, painless task 
ratherthan a monthly ritual to be 
dreaded. If you're weary of search- 
ing your desk drawers for one 
last stamp or trying to recall the 
amount of mystery check 547, 
CheckFree may be just what you 
need. 

List Price: CheckFree startup 
kit, $49.95; startup kit plus 
Hayes Personal modem 1200, 
$148.95; usage fees: $9 per 
month for first 20 transactions, 
$3 per additionai 10 transac- 
tions or any portion thereof. 
Requires: 256K RAM, DOS 2.1 
or iater, Hayes-compatible 
modem. CheckFree Corp., P.O. 
Box 897, Columbus, OH 43272- 
4320, (800) 882-5280. 
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Cf, order airline tickets 


and more for Just $995 
Month. 













The little yellow box brings you 
hundreds of features for just $9.95 a month. 


Who says good help is hard to find? 

The PRODIGY® Service Start-up Kit 
is your key to a world of helpful services 
at a price that won’t eat you out of 
house and home. 

After you purchase your Start-up Kit, 
all it takes is a flat $9.95 a month, with 
no on-line charges, to bring you and 
your family hundreds of features? Now, 
shopping is easy, banking is a breeze, 
plus you can get the latest news, send 
messages, book your own flight, play 
games that are fun and educational, 
and that’s just the beginning. 

Up to six family members can choose 
their own personal password and then 
customize the PRODIGY service to fit 
the way they want to use it. Weather 
forecasts, member clubs, stock quotes, 
plus the features you like are all waiting 
for 


rf you. 

The PRODIGY Service Start-up Kit 
comes complete with everything you 
need to get on-line easily. There is also 
a Start-up Kit with a Hayes® Personal 
Modem 2400 at a great price. 

To find out where to get your Start-up 
Kit, just call 1-800-822-6922, ext. 595. 

Once you're on-line, you'll find that PRODIGY: 
good help is not only easy to find, it’s 
affordable. 


FINALLY, WHAT THE PC Was INVENTED For:"_- 


Call 1-800-822-6922, ext. 595, fora dealer near you. ——_aisve for NP compat 


Thee PRODIGY service is wvallaie in selected cites throng a local phone call ‘tinal spies banking PRODIGY (5 a repstered service math and trademark of Prodigy Services Company Haves(s a reptered trademark of Kies Microcomputer Products. tnx 
1BM6 asa epistered trademark of 18M Corporation Macintayh ts a repstcred trademark of Apple Computer In 
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After Hours 


VCR Companion 
Adds Effects 

To Home 

Video Tapes 


If you are one of the six million 
Americans with a camcorder, you 
may welcome Broderbund’s VCR 
Companion as an inexpensive 
way to add a touch of class to 
your videos. 

Using VCR Companion’s 
design elements, you can create 
animation and titles for every- 
thing from weddings to back- 
yard slapstick. The elements 
include backgrounds (for example, 
cake, calendar, clapboard), bor- 





Glitter 
Highlight Right 
Highlight Up 

Meltdown... 
Rain d 
Random Flashes 


Sithouette 
Squash 
Stars 
Upside Down 
Warp 5 








Broderbund’a VCR Companionotters a variety of viaual 
special effects to perk up your home video productions. 


ders (columns, lace, rainbow), 
patterns (brick, confetti, zigzag), 
fonts (deco, neon, slime), and 
icons (flame, cops, robot), which 
can be put together in a script 


How to Convince Your TV to Display 


EGA and VGA Images 

by Don Trivette cations Specialties in Haup- 
At the dawn of personal com- pauge, New York, and RGB 
puting, IBM created a color Technology in Berkeley, Cali- 
graphics standard known asCGA fornia, sell converter boxes to 


that was, even then, primitive 
in both detail and color. Only 
two preset colors, along with 
black and white, can be dis- 
played in CGA’s graphics mode. 
Perhaps its one virtue is that 
it’s compatible with television; 
almost all CGA cards have a 
composite video output that can 
be connected to a TV or VCR. 

As graphics became more 
important, 1BM introduced the 
EGA and more recently the 
VGA graphics standards. Both 
of these have higher resolution 
and the capability to display 
many colors at once. But nei- 
ther EGA nor VGA is compat- 
ible with the television/VCR 
standard called NTSC. 

In order to put EGA/VGA 
computer graphics on a vid- 
eotape (or view them on atele- 
vision set), you need hardware 
to convert them to an NTSC 
signal. Several companies, in- 
cluding Progressive Image Tech- 
nology in Folsom, California, 
Avocado Computer of Yorba 
Linda, California, Communi- 


do just that—for a price. 

The high cost of converter 
boxes is because of both the 
relatively small market and the 
complex circuitry that reduces 
the resolution of the EGA/VGA 
output without distorting its 
content, 

Avocado Computer sells the 
ART-1 videoboard, which is 
an NTSC encoder designed to 
work only with EGA systems. 
The half-size card takes its input 
from your EGA board via a 
short jumper cable and out- 
puts to an EGA monitor and 
VCR or television, At an af- 
fordable $250, it has no over- 
lay feature or other frills. 

Progressive Image Tech- 
nology is readying a VGA board 
called Video/VGA for intro- 
duction in the fall of 1989; it 
will have one output fora VGA 
Monitor and another output for 
an NTSC video signal. The 
board will also have a video 
input jack so that you can overlay 
images. Video/VGA will cost 
about $1,000, 


that would make MGM jealous. 

Once the script is complete, 
you connect your VCR (Beta or 
VHS) to your computer, push a 
few buttons, and a boring vaca- 
tion travelog becomes... well, 
a beautifully titled, boring trav- 
elog. (Companion can't work 
miracles.) 

Titles and animation are cre- 
ated using point-and-shoot menus 


tive that you probably won't need 
to read the 50-page manual until 
you get ready to connect your 
PC and VCR. 

Connecting and operating the 
computer and camcorder are 
detailed in the manual, but EGA 
and VGA users are out of luck; 
only the old Color Graphics 
Adapter has the composite video 
connection that VCR Compan- 
ion requires. EGA and VGA users 
May want to use a camcorder to 
film the action directly off the 
computer screen, but the results 
are amateurish. And speaking of 
tesults, CGA colors and resolu- 
tion leave (as always) a lot to be 
desired (see sidebar), 


Limited Graphics 

With only 120 graphics elements, 
VCR Companion's library is 
considerably smaller than Home 
Video Producer, another VCR 
titling program, although Bro- 
derbund does sell a supplemen- 
tary graphics disk. In addition, 
Companion’ icons are of a fixed 
size and are limited to three loca- 
tions on the screen—top, middle, 
and bottom. 





Using VCR Companion’s art elements, you can develop 
eye-catching title screens to save or transfer to video. 


accessed with either a mouse, 
a joystick, or the cursor keys. 
A special-effects menu lets you 
join individual scenes by fades, 
fizzles, ins in/out, spirals, wipes, 
or checkers. 

You don’t even have to fire 
up the program to see the possi- 
bilities: Broderbund includes a 
full-color reference card show- 
ing all the different fonts, bor- 
ders, backgrounds, and icons. 
The creative process is so intui- 


If you aren’t into making a 
video connection, you can use 
VCR Companion to make ani- 
mated greeting cards. Put a card 
on a floppy disk and the recipi- 
ent can then play it, without special 
software, on his or her own 
computer, 

For example, the script of a 
video birthday card for a basket- 
ball player might open with the 
text “Happy Birthday,”’ fade into 

CONTINUES 
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VCR COMPANION 


CONTINUED 

a picture of a cake over which 
walks a pair of sneakers, and 
then scroll into a party scene 
with balloons. 

If you have a CGA card and 
will settle for the relatively low 
resolution, VCR Companion can 
really dress up your home video 
projects. And PC-based greet- 
ing cards will certainly impress 
your PC-equipped correspondents. 
But even if you never title a movie 
or send a video card, you can 
spend many pleasant hours cre- 
ating filmstrips; indeed, VCR 
Companion is teally a drawing 
program for those of us who can't 
draw. 

List Price: VCR Companion, 
$54.95. Requires: 256K, DOS 
2.0 or fater. Composite video 
output required for connection to 
a VCR. Broderbund Software 
Inc., 17 Pau! Dr, San Rafael, CA 
94903; (800) 521-6263. 
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The Colony: 

An Old Story 
Perked Up by 
Hot Graphics 





Just as you expected, life isn’t 
easy for a Regional Space Marshall. 
Especially in Mindscape’s The 
Colony. You've got to deal with 
the problems of policing the 


Outpost Segment. There are natural 
disasters, pirates, and occasion- 
ally nonhumanoid races that don’t 
like bipeds without feathers. 

Just now (wouldn't you know 
it) that last possibility has arisen. 
A group of settlers in Delta 5-5 
has been invaded and destroyed 
by mysterious alien beings, whose 
aggressive instincts and inexpli- 
cably homicidal behavior most 
closely parallel those of certain 
TV personalities. 

It would seem easier just to 
quietly ignore this strange race 
and take up something more 
profitable, like real estate sales. 


However, they have cryogeni- 
cally frozen a small group of 
Colony children, presumably for 
later study, or perhaps for be- 
tween-meal snacking. And to make 
matters worse, the crash onto 
Delta 5-5 has destroyed your 
reactor core. 

That's pretty much the start- 
ing point of The Colony. The 
plot line isn’t anything new. Take 
away the visuals, and the game 
might be an early Infocom text 
adventure. There are mazes to 
navigate, clues to find, and puzzles 
to figure out. Even the run-ins 
with alien nasties aren't terribly 
far removed from the traditional 
Infocom monsters in Zork. 

Mindscape has deliberately 
made its product as “‘unfriendly”’ 
as possible, in an effort to en- 
hance this sense of an unfamiliar 
universe. Beyond the basic key- 
board commands (movement, 
view, and so on) and a few facts 
about the ship, little is revealed. 

What sets The Colony apart 
from most games is its innova- 
tive graphics. The shape of an 
object visibly changes with the 
angle of perspective. Although 


program speed and size limita- 
tions force the use of simple wire- 
frame outlines, there remains an 
unusually realistic feel to the alien 
landscape, and an almost pal- 
pable presence to the encoun- 
ters. 

The Colony was originally 
written for the Mac, and its ex- 
tensive use of graphics makes 
heavy demands on your system. 
If you're using anything slower 
than a 286, consider switching 
from a color monitor to mono- 
chrome. You might also add a 
TSR like THEFAST or ZENO 
(both available as shareware) to 
speed up screen writes. 

In sum, The Colony isn’t an 
overwhelmingly original game, 
but it is good fun, and the graphi- 
cal interface is addictive. Hope- 
fully it is a harbinger of further 
developments from Mindscape 
along similar lines. 

List Price: The Colony, $49.95. 
Requires: 640K RAM, graphics 
card, hard disk, DOS 2.1 or 
later. Mindscape Inc., 3444 
Dundee Rd., Northbrook, IL 
60062; (312) 480-7667. 
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Abort, Retry, Fail? 


The Lighter Side of Personal Computing 
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Amazing Facts | 


From “How to Maintain Floppy Disks," 
Information Center, August 1989: 
"Never group two or more disks together. 
. Otherwise, ‘impnnting’ may occur, as 
f information stored on one may cause 
an impression on the others." 


Amazing Facts Il 
“Laptop computers first appeared in 
the early 1980s and have become 
increasingly popular with consumers. 


Roed crossing on Highway 24, 
Pottawetomie County, Kansas. 


Also known as ‘mini-computers’ or 


Also Handy for Arc Welding | , 
: = ‘portables,’ laptops perform most of 


the functions of the larger, personal 


“The VIP Executive Series [uninterruptible power supply is] precision- 
ic ec [ erruptible power supply is] precis’ cones 


manufactured by a power leader—ITT, Three powerful, high-quality units 









’ provide 400, 800 or as much as 
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Next Month: DTP Guru John Brainerd 


From Fred Abatemarco’s Editor's Note introducing "The Power 
Brokers,” Personal Computing’s July 1989 cover story: 

"You'll meet dozens of other interesting people in ‘The Power 
Brokers,’ many for the first time, and a number who are well-known 
figures. Two who deserve special attention are Steve Jobs of NeXT 
and Paul Warnock of Adobe Systems... . 

"Warnock’s PostScript, says Editor at Large Michael Antonoff, ‘is 
the graphics language that revolutionized printing technology.’ And 
that's just the start of things for Adobe Systems’ president and CEO, 
the man we call the hottest star in Silicon Valiey.” 

Most people call the hottest star in Silicon Valley John Warnock 
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.000 volts of AC true. on-line power.” 
—MISCO Data Communications catalog 











—Regina (Saskaichewan) Leader-Post, 
Apri 3, 1989 












Amazing Facts Ill 
| “Computer viruses are pieces of 
computer code that move from ma- 
chine to machine, often reproducing 
themselves and sometimes making 
computers sick.” 

—Everett (Wash.) Herald, 
March 14, 1989 
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DESQview 2.2 and DESQview 386 
Give your PC the benefits of OS/3 today 


* Even better performance the best of any multitasking 
windowing environment 

© Lower memory requirements (9K overhead is typical) 

© Works with more hardware and software than any other 
mulitasking windowing environment 

N can run Lotus Signal™ alongside 

your other applications 


YES! I’m interested in increased 



















The world has been siow 
to warm to OS/2, and now OS/3 comes along 
in this Quarterdeck Office Systems postcard sd. 





PC Magazinegrves you $50 and a PC Magazine T-shirt it we use your submission in Abort, 
Retry. Fei? Warming Don’i write on the original if it might be reprinted, mark up # photocopy 
oruse @ Post-it Incase of duplicate entries the neatest entry wins Winners this issue Jim 
Seymour (Paul Warnock), Clint Laing (Excel Road), Arthur Kuehne (3.000 volts) Michele 
Brenner (08/2), Lary €. Lanska (floppy disk advice) Bran Fergusson (laplop mincomputers), 
dohn @ Gonifas (viruses) 








Technically speaking, the Dell 
System® 325 is one of the most ad- 
vanced 386“computers available. 

And, according to PC 
Magazine, it’s one of the most 
advanced 386 computers they've 
ever tested. 

In benchmark after bench- 
mark, the System 325 excelled in 
a field of 386-based 25 MHz 
systems. A field that included 
the Compaq’ 386/25. 

A show of prowess that earned 
the System 325 PC Magazine's 








we've sold to date, each and 
every one has been individually 
configured to fit the needs of 
its owner. 

The System 325 takes thar 
idea to its logical extreme. 

For example, it runs either 
MS-DOS? MS*OS/?2, or our own 
Dell UNIX® System V. Which 
is compatible with AT&T's 
System V Interface Definition. 


And the whole world of XEN1X* 


applications. 
If speed is of the essence, we 








can include an optional Intel® 
80387 or WEITEK 3167 math 
coprocessor. 

And since nothing about 
this system is lightweight, the 
standard mass storage is a 100 
MB hard disk drive. Or we can 
configure it with a 40, 150 or 
322 MB hard drive. 

As you might expect, the 
output is just as intense. You can 
choose between VGA Mono- 
chrome with paper-white screen, 
VGA Color Plus, or Super VGA 


THE DELL 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


Editor’s Choice award. 

It was a goal we set for our 
selves from the very beginning. 
And an objective anyone with 
a penchant for power and 
performance can appreciate. 


A PERSONAL 
COMPUTER 
THAT’S REALLY 
PERSONAL. 


Of the more than 150,000 
personal computers 




















for high resolution colors 
displayed on a larger screen. 
Even though the System 
325 gives you all this perform- 
ance, it still leaves you six 
open slots for whatever else 
you might want to add. 
And once you've told 
us what you want, we'll make 
sure what you want works 
—by burning-in the entire 
system unit. 
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“The new top-of-the-] 
Dell System 325 is < 
flagship wi @usehoviaais. 
out in front of the fleet" 


For the full story, see inside back cov: February i198 
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